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(54) Title: PHOSPHOR AND INCLUDING THE SAME, 
AND IMAGE DISPLAY 



LIGHT EMITTING APPARATUS, ILLUMINATING APPARATUS 



(57) Abstract: A highly efficient red light emitting phosphor and white phosphor for use in displays and illuminating equipment 
capable of highly efficient light emission by joint use with a light source of near-ultraviolet to visible region light emission. There is 
provided a phosphor comprising a crystal phase with specified chemical composition. 
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"CW&Lfc (B a , C a , Sr, Mg) - Si -OltfcV^TB a , C a <D^.(D 
if ^ 5 0 5 nmi^^, S r &m&Z> t 5 8 0 n m ft £f t 
fSS^fbTV^o fcfi (Ba, Ca, Sr) 3 MgSi 2 0 8 :Eu, 

Mnl:lt§Wfc§o *t^^M2T1iBa 3 MgS i 2 0 8 :. Eu, M 
niU 4 2, 505, 6 2 0 nml^t°-^^tU ^Miflme rw i n 
i t e -Cfc5 i:lB«$^TV^5o 

[ WfFlfcift 1 ] 
!&m 2004-505470 -^Hk^iR 

C^fF^Cm 2 ] 

2004-501512 

mft&icm 1 ] 

J. Electrochem. Soc, Vol. 115, No7, 7 3 3 ~ 7 3 
8 (1 9 6 8) 

m&wrxm 2 ) 

Appl. Phys. Lett., Vol. 84, No. 15, 2931~293 
3 (2 0 0 4) 

mm % t- & <o m^j m^&myt%kft{$Rx$ & -fei^^o mm & s & £ -r « 0 

^ffcWi-^ E ufc'i tFM n $ %\>tc B a t C a $rMt5M 2 S i 0 4 M 

5 9 0-6 2 0 nmrt^feS/c^, PJ! 3 < ^ C frfr*$frtZ> i: 
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*mwiz, tie— jttss ciL [2] [3] (Ditms.^^-r^i^ 
^m^i-^^ytPf^^(Dm~(Dmw t u 350-430 nmo^^ts 

[2] ^fc« [3] ^^^a^^^i-5^ 0 H B ts^^i-s^^*-^fe^^i%#lt 

Eu a0 Mn b0 M 10 c0 M 20 d0 M 30 O e0 Z° f0 • • ■ [ 1 ] 

({&U M 10 te s 2fl©7ci-efcoT, Ba, Ca, S r ^&/£5i^f)Ifin 
< t t> 1 ®<Z>5u3p§£r 8 5 m o 1 %J^_h^^ s B a £ C a 0^ff^;*H-5 C 
aO#J^ (^E-^b) a$0. 1£JI±0. 9^TT^§„ M 20 f* s 1 f&> 3 {ffi, 5 ffi 
<07c*©*a>6>»fiaT/5d>ft< £ t> lS©5cilrSL> M 30 te s S i&XTfGe 
&&ft~?9 Omo 1 %I^_h-^tf 4«(D5t;*S¥^*b > Z 6 te, - 1 fffi, -2<ffi<£> 
5ufft, H, N^fe&3i¥^fe5ifm5^&< t h ia©5c*Tfe§ 0 aOHO. 
00 UaO^O. 6 N b0ft0<b0^0. 7 S cO, dO(j:OgdO/ (c 
0+d0) ^ O . 2. a O , bO, cO, dOlil. 8 ^ (aO + bO + cO + 
dO) ^ 2 . 2, eO, f OttO^f 0/ (eO+f O) ^ 0 . 0 3 5, feit? 
3. 6 ^ (eO+fO) ^ 4 . 4%lSt§f^fe5„) 

Eu al Mn bl Mg cl M 11 da M 21 O el Z 1 fl • • -[2] 

(HU M 11 **, lffi^TC*. Eu, Mn, Mg £r|&< 2-fffi(D^St, 3ffitf)^ 
Iff, 5{ffiOTC*Ol¥^ : >fe@f^tL5^^< t t> l@<D7n^^^Ls 2{ffi(D^*^£ 
fe^f'J^^s Omo 1 %^_hl?fel9s Ba, C a , ; S r (D&%Y& SfiJ^^ 4 
0 m o 1 %J^JtTr$? »9 , BaiCa OlH-H-*N-3 C a ^ 0 . 

2J^_b0. 9J^Ttfc5 0 M 21 (l SifcJ;tfGe^tf90mol 0 /oK±t 
tp4{ffi(07cmHSr^b, ZM3\ -lflS> -2ffi<D^Sf, H s N^&45^& 
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3»tf*L5^3&< t t> im<D7umX*fo%o a 1140. OOl^al^O. 8. bl 
»0<bll0. 8, c 1 , dlttO<c 1/ (c 1 + dl) ^ 0 . 2 N a 1 , 
bl, c 1 , dlttl. 8^ (al + bl + cl + dl) ^ 2 . 2 N el, fl 
l±0^f l/(e-l+f 1)^0. 035, 6^(el + fl)^4. 

4 ^i£t5ft^5o) 

Eu a2 Mn b2 Mg c2 M 12 d2 M 22 O e2 Z 2 f2 • -. ■ C 3 ] 

({RL s M 12 te, lft©7C#, Eu, Mn, Mg2rl&< 2{ffi05c*, 3{ffi<£)7C*, 

Omo 1 %^_h-efc!9 N Ba, Ca, S r©Wfift5»J^4 0 
m o 1 %J£*_tT?&> 9 s B a t C a ©£-fHZl*l"#- 5 C a (DfiJ^ (-=E-/Wfc) ^ 0 . 2 
*fTfe5o M 22 «, S i *3.fcU<G e Omo 1 %£*Jr£t? 4<B©5c* 

PSr^U Z 2 te, -2{ffi(D7S*s HU N^fe^^bllftS^^ 

< £ t> lS©7nit?$)5o a 2f40. 0 1 < a 2 ^ O . 8, b 2ft0< b 2^ 0. 
8, c 2, d2tt0<c2/ (c2 + d2) ^ 0. 2, ^fd«0. 3 ^ c 2 / ( c 
2 + d 2 ) ^ 0 . 8, a 2 , b 2 , c 2 , d2|il. 8 ^ (a2 + b2 + c2 + 
d 2 ) ^ 2 . 2, e 2 , f 2li0^f 2/ (e2+f 2) ^ 0 . 0 3 5 „ *3 «fc X$ 
3. 6 ^ (e2+f 2) ^4. 4 *WJ£*t"5«tTf*)So) 

H2tt, £^ »l©^S3fe# (3 5 0-4 30nm») 
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m 3 ft s ^mm<Dffimytmwmm<v—m%^irm^foWrmm-?hz>o 

HI 4 ft, G a N3R383te^>f KOMM^©±S^tfc5 4 0 0 naO* 
B5tt, G a N^B^^V^-— K©M^©±S^^*»54 0 0 nm©* 

m 7 ft, ©at3tfroxiiiHi*fsiife*&*sr*i-o 

0 8tt, G a N^)t^t- K03a^««0±«t*-efc* 4 0 0 nm©3fe 
^WJA-9 N ^bm'iliA-l l©t 

|9ft G a N^*^t- F0»tJ|Oit*t^5 4 0 0 nm©» 

m 1 0 ft, ^»JB - 3 <0^fefr<0X|ft|ElWSfJ^*«r*H'- 

011ft, G a N^3fc^t- KOiMIi©iIftT«fc5 4 O O nm(D 

%^mmm b - 3 , hm^j b - 4 , mmm b - 5 , & & m^wo b - 6 

0 12ft, G a Nl^^t- K©M^O±Bt'fc§ 4 0 0 nm<D 
HI 1 3 ft, G a N3fi»3te^^— KOM3fctl5©±^*S4 0 0 nm<D 

d, 3ft«, 4ft^^^e s 5ttv>)yh!J-F\ eft^^i— y-K. 7ft 

|gl<D3§^{£ (3 5 0~4 3 0 nm©W) , 8tt#3&9i * Sr^^T $ 
^fc#flg|f|3, 9 ft^mi4!7-r^r— , lOft^e— ^KSP#\ l l tt^Safc^Sria^ 
&A/7OT3SftHB?IIgS«> 12(W^, I3tt^il> l4litefS^ 
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^mWfes TIE— «5C [1] ~ [3] 0^m^SrWi-53fe*+B^^i-5m^ 
f£T?fc<9 s ^:b-C s TfB-$« [1] ~ [3] ©ftm^4rft5^iffi%ft 
5£s:3tef£<^ -e^t^ 3 5 0-4 3 0 nm©3fcSrflglt$-S-5fe«>©3S3teaii:Sr^r-t- 



E u 


a 0 Mn 


b0 M 10 c0 M 20 d0 M 30 O e 


7 0 

0 f 0 


' • ' [1] 


E u 


a iMn 


bl M gcl M lx dl M 21 O e 


7 1 


• ' ' [2] 


E u 


a 8 Mn 


b2 Mg c2 M 12 d2 M 22 O e 


7 2 

2 ^ f 2 


• • • [3] 



5£ [l] >£<C9M 10 «\ 2|ffi©7ciT'fco-C, Ba, Ca, Sr^fc^^fc 
31fc£frl34>&< fct> l«<£>7Clff£: 8 5 mo 1 %^_L^^, BaiC a O^ff fc*f 
-TSCa^fiJ-a- (^/vfcb) 36SO. l£*±0. 9£*T"T?*>5o HP^>, -^<7>«^X 
il^^Ba, Ca, S r fl» ;h,£4>fc < £ h l»©7G*a>£>ft 

^-e^ s V, Cr, Fe, Co, Ni, Cu, Zn, Mo, Ru, Pd, Ag, 
Cd, Sn, Sm, Tm, Yb, W, Re, Os, Ir, Pt, Hg, Pb 

hifhti, ztihvyzmmfabmtffrz'pfzi t % m^m^xM 10 ^ 1 5 mo 

1 %^T©fiJ^trtf ttt r.CDcp-^^v, Zn, Mo, Sn, Sm, T 

m, Yb, W, Pb^it t£fg^f£fPU-< < , ^-ff-eM 10 ^ 1 5mo 1 %^T 

5£ [l] ^CM^^joV^Ts B a <ir C a (7)#|f^*j-i-SC a <Z)fiJ^ (^Wfc) 
0. lJ^_h0. 9 £(TTfc5^, ^&Xte6#,<£38ft&£^<Z>ffifl>b, Ba 
£ C a O-^yVtbcD^f+^^-t-S C a O^e/^tbOTPSi UTft, 0. 2J^±T£>3 
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r.£35S#*L<, ±RgtLT(^ 0. 8UTX*fo&?l t&ifrie. b<. Ba^Ca 
(D^ft^M 1 ' 0 ^-^^-^ 7 Omo 1 %£Jl±t?*)5r.i:d^^b< „ 9 0m 
o 1 %EJLh-Cfc3£ fc3*«fc <9£?;£ b< , 1 O Omo 1 %-Cfc5riiSII^t b 

S^TcSt^fl b s M^fcfs Li, Na, K, Rb, C s , B, Al, G a , In, 
P, Sb, Bi, Ta, Nb, Rh^\ Y, S c 3 {»±^7C^#^^jf 

^©iiatii, 3m, 5m(D^m%'>mmAirz>^b&m&z> 0 M 2o m 
mTtmn, ^^M io f-^ h&w^-tzTzmfrbtev > M io i:M 2o (D^n-^-7^ 

^*J-i-^M 20 O^/^OJ;b"efc5 dO/ (cO + dO) £S N O^dO/ ( c 0 + 
dO) ^O. ^^X^efe^^S^S^Offi^bs O^dO/ (c 

0+dO) ^ 0 . l^^^b< N dO/ (cO + dO) = 0 £S J; <9 bV\ 

5£ [1] ^(^M 30 « s S i $o£t£G e %-^f+-C9 Omo 1 %SX±*g-& 4fffi<D5u 
*P£r*1-^> ^^XttSfeO^^^SiS^Offi^fe, M 30 ^s i£8 0mo 1 % 
£*_L^tp£ b< , M 30 ^S i ^b^5i J: >9lft bV\ Si, Ge 

Sl^<D4m(D7cmt Ltii, Zn, Ti, H f >b ^feXte El-fe^ 

t h lffiOTU*-efe 19 s 0Hx.fi, ^*^IHb- 2^(D7U*-t?fc5 S, S e , 
T e£JL^^- F, CI, Br, I ^"Cfco X t> b, OHi^M 

mo 1 ro^TX-a-^^TV^T^ J;V^ 0 £*Ui, (Z,°+S£Stj?m i'^tSZ 0 © 

Z°©^MbTfe5 f 0/ (eO+fO) (Dl^fflf* Olf 0/ (eO+fO) ^ 
0. 0 3 5T'fc 19 x lt^f£ot4f&<£>^fe, f 0/ (eO+f 0) ^ 0 . 0 1& 
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i??^b< N iiS^ffl^*5V^Tfif 0/ (eO+f O) =Otf5£f*LV\, 

5£ [ l] ^©Eu^/VJt a 0 to^Ti±, a 0 tt % 0. OOl^aOlO. 6 

0 0 5 ^aO^*K, 0. 0 2 ^ a 0 & X V frti b< N Jtmt ltl4 N aO 
^ 0 . 5#.fc LV>„ 
5£ [l] ^©Mn^MbbO^ M^it§^6fe^it2>^£*t 

b 9 Jz£%:jE(D&.& k & k * 

mk A/ifi^L, asfetr— ^*s^i:3&5„ boolllt ^&i£;£{£Xte6feif: 
bT N b 0|j:0<b OgO. 7 t*&5„ ^3t** s iajB3teSOfia4tSra»fC 
SjiBbfcE u 2 + <^^^/W^-^Mn 2 + ^f»L, Mn 2 * #S ^ -fe^l 3£ b x V <5 % 

§©X\M 10 tM^^MlCioTMfW^eM^^^f^S b 0 

^^CTJX^^V^^ N SM^tbttt 0<bO^O. 2^0^b< N 0. 
0 2^ b 0^0. 2^S<tD0*b< x fc&mytfck LTS, 0. 0 5 ^ b 0 ^ 0 . 
7 3*#*b< N 0. I^<b0^0. 6;&S«fc!9#f*LV\, 

StilB— [ 1 ] OfeiSltB E u a 0 Mn b 0 M ! 0 c 0 M 2 0 d 0 M 3 °O e0 Z° f0 JC*5V> 
TWu Eu 2+ iMn 2 + (i2l»b^5M 10 (Cti^^ M 3 0 fi^fc S i X 

©it, 3fffi N 5tt^b^"9s ^(Dm*ffl.}&fc, (m io +m 2o ) s m 3 \ mmm 

&5M 30 <D^/W:b&^^JrX 1 £@j£L;fc (M 10 +M 20 ) ©"t/Wfc 

(aO + bO + cO + dO) fi N 1. 8 ^ (aO + bO + cO + dO) ^ 2 . 2 
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<D$m~^foY), tpX'h (aO + bO+cO + dO) '= 2 5 r. t bV\ 
X, T ~^l>\n(D^s< Y(D^;Vlt^hh (e O+f 0) 3. 6 ^ ( e 

0 + f 0) ^ 4 . 4 (DfaH-efc D , ^T? 1 ^ e 0 = 4 % /^o f 0 = 0 i 
*S0* bl\ 

M 30 ^. &t>\ #S5c*T'fc6 E u £Mn©5n*«*b^W«rTlB<& (A) 
X« (B) <Dfi^feicit)W»b/tS^4fc^»&abT»^5r^Jj:J:i3»i 

^ bfctt^ h u4m(ommmm^x\ it 7 5o~i4oot, «f*l<w: 
9oo~i3o o°c<Dumx\ -mit^m, -wtfcR&s mm, ^m, r^^^ 
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T«\ M x \ M 2 \ M 3 \ &t>\ 7KiHfc#K £*S«, fig 

M 10 £ LT^if b^TV^SfirfBB a N Ca N S r [:oV^, ^Hb©M 10 Ift 
-a^%JM£lft^M^i-3x«\ B alMi LTte, BaO, Ba (OH) 2 • 
8H 2 0, BaCO SN Ba (N0 3 ) 2N B a S 0 4N Ba (OCO) 2 • 2H 2 0, 
Ba (OCOCH 3 ) 2N BaClj*^ X, Calft^iLTfi, C a O, 
Ca (OH) 2 . C a C O 3 , Ca (N0 3 ) 2 ■ 4 H 2 O n CaS0 4 -2H 2 0 N 
Ca (OCO) 2 • H 2 0. Ca (OCOCH 3 ) 2 -H a O. CaCl 3^ 
S rIMi: ttii, SrO, S r (OH) 2 • 8 H 2 O n S r C0 3s S r (N 
O s ) 2N SrS0 4N Sr (OCO) 2 -H 2 0, Sr (OCOCH 3 ) 2 -0. 5 
H 2 O s SrCl 2 f^^tlf^lfbtl§ 0 

m 30 t i^xmifhnx^^mms i N g e ^ov^. ^fh^<DM 3o Wkik&m* 

mtm^mirfb^ S S i o 2N H 4 S i o 4 , Si (oc 

OCH3) X, Ge»ftatt, Ge0 2x Ge (OH) 4S Ge (O 

COCH3) 4 , GeC 1 4 f/5^^tl^Sffetl5o 

Eu 2 0 3s Eu 2 (S0 4 ) 3 , Eu 2 (OCO) 6S 
EuCl 2s EuCl 3N Eu (N0 3 ) 3 • 6 H 2 0, Mn (N0 3 ) 2 ■ 6 H 2 0, 
MnO a , Mn 2 0 3s Mn 3 0 4N MnO s Mn (OH) 2 , MnC0 3s Mn (O 
COCH3) 2 • 2 H 2 0, Mn (OCOCH3) 3 • nH 2 0, Mn C 1 2 • 4H 2 

m-, Tib— i£5£ [2] \z^xmm~fz> D 
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Eu al Mn bl Mg cl M xl dl M 21 O el Z \ l ' ■ ■ -[2]. 

[2] tpCDTsA 1 1 ft, im(D5um, Eu, Mn, Mg^|< 2{ffi<D^», 3 fffi 

^i&ft5ffl^8 0mol%K±tS)^ Ba, Ca, S r (b^tf-fl* dJ«)«tW^ 
^ 4 0 m o 1 %£A_L-Cfc «9 > B a £: C a ©-^If C a ©9J^ (^-/Wt;) ^ 

0. 2J^_bO. 9 J^T£V^^#&^fc^fcO-T?fe£ 0 Ba, Ca, SrW 
Tc^Sr^flK^^Jfe^S lft©7c*i: UTij:, Li, Na, K, Rb, Cs# 
j&S^tffe^ 2fffi<^7tl^i LTft, V, Cr, Fe, Co, Ni, Cu, Zn, 
Mo, Ru, Pd, Ag, Cd, Sn, Sm, Tm, Yb,W, Re, Os, I 
r, Pt, Hg, P b^tf$aptf 3ffi<DjumkVXn. B, Al, Ga, I 

n^\ Y, S.c m(Difc±M7um&mfbfas 5ffiCQ7G*t Ltlt P, Sb, 

b i e>*LS# N iixb^iSJt^nafe^-ettJ&v^ >p-et>, 2^0^*^ 

*5V^Tfc£V, Zn, Mo, Sn, Sm, Tm, Yb, W,' P b ttttSBK:J&» UK ■ 

M 1 x >p 2«(DjG*S:tJ ? #?g5n*E u 2 + «k M n 2 + (D^/$Bf ©SflsFWifc^ «t 5 
3^«*©3feift-fbSrlll^5*l*-eN lffis 3{ffi, 5 m(D^m&^1f 2 0 m o 1 

rtT*Atttiv\ ^fexfttefeo^sateasi**©®*^. b a t c a o^tt 

*fri-sc a (^-/i/tb) aso. 2j^_ho. 8^T"efc5" ktmiE. LV\ * 

feXtt6fi<0383teafifltt?<0B5a>b N Ba, Ca, S r (D^H-^^fe^fij^^ 8 0 
mol 0 /o^tfc5^W|L<, Ba, C a©^t&ft5S^8 Omo 

1 %U±X&% w £ 2* «fc t> frt: b < s B a , Ca, S r <Z>^f+^ £ & 5 fijl^S 1 

OOmo 1 ££#35 UV\, 

5* [2] "p(DM 21 fi N S i *3<fcl*G e Sr^tfT? 9 Omo 1 %^_b^tp 4 ffi<D5c 
*8¥£r*i-^ *-feXttefeO^S3fc3ftM©®*^N M 21 ^ s i£8 0mo 1% 
£A±^tfr.t*S»* b<, M 21 ^s i ^b^S^^U bV\ Si, Ge 

^©4f©7C*itT:^ Zn, Ti, Hfm^mfhfl, ifc&JL\±&&(Dm 
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5t [2] tozMt - Hsu -2{ffio^*, h n N^bJ&ss^^fcawr^* 

Te«-lttt*fe5F, CI, Br, I f Tfeott) iV^U OHl^tt 

mo l%^TT^ttlTV^•ctJ:v\ r^tt. (zHiira ^i-^z 1 ^ 

Z ^^-/Hf^abS f 1/ (el + fl) ©^fflf^O 1/ (el+fl) ^ 
0. 0 3 5t?fcD, tftftOttffiO^b, f 1/ (el+fl) ^0. 0 1# 
0* b< s f 1/ (el+fl) =0aU ^fl: LV\ 

5£ [ 2] ^©Eu^tt a 1 iC-oV^-CftU a 1 W\ 0. OOl^al^O. 8 

0 0 5 ^ a 1 #S0£ b< > 0. 02^a $ 0£ L< N JtRBi: LTte, a 1 

5 3^ b 1 aS/h£&IE<Z>4iff£r£ 5 t s # N Htfc 0 — ^ tf-^ip^ 

3tf$^ it, bitto<buo. 8-vh% 0 Mytfc&mmytMtDmH&Sirtx 

®|HbfcE u 2 + ^^/i^— ^Mn 2 + »S5U Mn 2 + ^*feH3fc tTV^5 
5©t\M n i:M 21 OiMiaot^M»^MMi^^)ffc5 b 1 

(omftfc&&'pmteZa ^Mz-, 0&&ftk b KD&&ti:mm&M 

m^mnx^^^K &&&ftfckvxt±s o<bi^o. i5^su, 0. 

Ollbl^O. 1 5#.kt>#*L< % ^^f^ LT!i, 0. 03^bU 
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O. 8^0^b< N 0. 0 6 ^ b 1^0. 4^it>'0*UV\ 

5£ [2] "fKDMg tt N 2^*^3=-?fc5M 1 U-Iil^^ Mg tM 11 ^^ 
^^t^t5Mg©*^t(7)i^"efe5 c 1/ (c 1 + d 1) # N 0<cl/ 

(ci + di) ^o. 2t?*)S'*Sx *6xr±efeo»3teastft*©ffi^bN o< c 

1 / ( c 1 + d 1 ) ^ 0 . 7 LV\ 

ft&fB— J&5£ C 2 ] ©j£,HfB Eu al Mn bl Mg cl M 11 dl M 21 O el Z 1 fl ^*5V^ 
Tfi, Eu 2 + N Mn 2 \ Mg 2 + f±3£^ 2l»^j!§M 1 M 21 

-C\ Si i: G e ^i(:^SM 21 ©^;Ht^m±-e l fcHJ&bfcfc £1^ 
(M 1 1 + E u +Mn +Mg) (E^/Wfc (al + bl + cl + dl) te> 1 . 8 ^ 
(al + bl + cl + dl) ^ 2 . 2 <Df£fflT?fc <9 N 0* L < fit 1 . 9 U± 2 . 
1 £*T-Cfc tU £ b< (al + bl + cl + dl) =2f&5„ X> T 

^^^JUJ <£>-+ + h<£>:£^-/WfcT?£>3 (el + fl) tts 3. 6 ^ (el + fl) 
^ 4 . 4<Z>f£ffl-?*>!^ $?^b< »3. 8^±4. 2J^T't?fc i 9> iO^U< 
He 1 = 4 S flvo f l = 0-T?fe^ o 

^p^?tit5f)tefe stria — j&5£ [2] m^$*L«± 5 ^M n ts m 2 
x& (b) ©{s^ta^iiLfcMBBMLtMtSiiia^i 

13 



WO 2005/068584 



PCT/JP2005/000726 



^bfcJt^M^-Y^^B^SS^^ If 7 5 0~1 4 0 0°C, £?£L<te 

9oo~i3o o°c^?i.st\ — mit^m, -mtrnm, ^m, ym, t/v^> 
. ^ Bfrts^pm»HM^ ltd ttmjKm$mm^J3-~tz>4*>vtmi mm 

iit\ M 11 ^, M 21 Ms Mgl, #S7C*©7C«^«iLt 
te, M x \ M 2 \ Mg N &t>\ tti&7n§?fO=g-®Hfc#U TkUft;^ *f3Sti£, 

M 1 1 £ LT^tf b;ftTl^jtufBB a N C a N S r ^OV^T, ^fobOM 1 l WAt 
^m^McW-m-m^-rriUs BaS»at!t BaO, Ba (OH) 2 - 
8H 2 0, B a C0 3 , Ba (N0 3 ) 2 , B a S0 4s ,B a (OCO) 2 • 2H 2 0, 
Ba (OCOCH 3 ) 2N BaCl 2 |^ X, C a Mfc^'-Vd £ IT te N CaO, 
Ca (OH) 2N C a C0 3 , Ca (N0 3 ) 2 ■ 4 H 2 0, C a S 0 4 • 2H 2 O s 
Ca (OCO) 2 -H 2 O n Ca (OCOCH 3 ) 2 -H 2 O s C a C 1 X, 
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S rM{k&tok UTfis SrO, S r (OH) 2 • 8 H 2 O n S r C0 3 , S r (N 
0 3 ) 2 , SrS0 4N Sr (OCO) 2 -H 2 O n Sr (OCOCH 3 ) 2 -0. 5 

h 2 o, s r c 1 zmtf^ti^timf bti& 0 

M 21 b UT^^fe^-CV^tufBS i N G e iCOV^T, ^rtlb(7)M 21 |l^ft^ 
Jl^I&^J^frUi, S i Uik&mk Ltts Si0 2 . H 4 Si0 4N Si (OC 
OCH 3 ) 4 #tf$. X. GeHft^tLit Ge0 2 , Ge (OH) 4N G e (O 
COCH3) 4> G e C 1 4 m^ : £fri^:fri^tfbfrlZ> 0 

Mg&COV^, Mg^-fb^^Af$^^^lI^i-tL«\ MgO.Mg (OH) 2 , 
MgC0 3s Mg (OH) 2 -3MgC0 3 -3H 2 0 N Mg (N0 3 ) 2 • 6 H 2 O n 
Mg S0 4> Mg (OCO) 2 - 2H 2 0, Mg (OCOCH 3 ) 2 ' 4H 2 O s M 

g c 1 z *$&*:fr j ein&vf btt5 0 

^r^#:^J^M^i-^«\ Eu 2 0 3 , Eu 2 (S0 4 ) 3 , Eu 2 (OCO) Qs Eu 
Cl 2 , EuCl 3N Eu (N0 3 ) 3 • 6 H 2 0, Mn (NO s ) 2 • 6 H 2 O n M 
n0 2 , Mn 2 O s , Mn 3 0 4 , MnO, Mn (OH) 2 , MnCO a , Mn (OC 
OCH3) 2 - 2H 2 0, Mn (OCOCH3) 3 - nH 2 0, MnC 1 2 ■ 4H z O 

E u a2 Mn b2 Mg c2 M 12 d2 M 22 O e2 Z 2 f2 • ■ -[3] 

5£[3] ^©M 12 [t im<D%m, Eu, Mn, M g £r|5& < 2 ffi<D5cHf, 3-fiffi 

^^*§#l^8 0mo l%£lJ:1rfe^ Ba, Ca, S r O-^ff-^ 5#J# 
36S 4 0 m o 1 %£*_tT?$> 5 > BaiCa ©^SHEfcf-fS C a (^/Wfc) ^ 

0. 2^^^V^^f^SrM^-rt>(D-t?fe5o 

B a , C a , S r ^^(DTG^&^ffctofcjfc^S fc, Hiffi©7D§jt£: LTtt, L i , 
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Na, K, Rb, C sm^mfhtl, 2-fffi<£)7Glfti:'LT{^ V, Cr, Fe, C 
o, Ni, Cu, Zn, Mo, Ru, Pd, Ag, Cd, S n , Sm, Tm, Y 
b, W, Re, Os, Ir, Pt, Hg, Pb^&mfbfr, 3ft©7cii tT 
B, Al, Ga, I n^^, Y, S c #C0#±®7C*^^if hfrl, 5 i®(Dju 
itLtlt P, Sb, B i b*L3^ Z.tlb\zm7E£*l%h<D-?tet£ 

\t\ •P'C^, 2{ffi(D7C^^*3V>T^, V, Zn, Mo, Sn, Sm, Tm, Yb, 
W, P b }±m&te&&UZ< VV 

M 1 2 "P 2«(^7U*S.D ? #^7n^E u 2 + iMn 2 + <D^J&B#<Z) gH^fcfU- «t 5 

.Sifek©#§iii'fbSrSbtt5#i*"e^ iffi. 5«OTE;msr^ft2 om o i %m 

ffitf*^ Ba, Ca, S r ©^1+^ ^ ^ 5 i^^ 8 0 m o 1 % J^±l! § ^ i ^ 
f&ti b < N Ba, C a 8 0 m o 1 %^±Tfc5 i ^) 

0^U<, Ba, Ca, SrdDMi^fiftSW^lOOmo l%"C*»5ii:iJS 

5fc [3] ^© M 22 it S i *5«fcI*G e Sr-^W-Tf 9 Omo 1 %&,±-gtt 4 fffi<£)7U 

^-b-g-tfr. £#0* b< N M 22 ^s i n k&i: V&iz bv\, si, Ge 

^^0 4fffi(^7U*^ LTii. Zn, Ti, H £ ^S^Mf ^XteSfec^ 

4>fr< ia©5n*Tfc5s^^tfxBfe*i:I^C-2|Ili©7c*-e*>SS, S e, 
TeW-llTfeSF, CI, Br, I f T'^otfeiV^l, OHPtf 

mo i%J^Tt?tt^TV^TtJ;v\ rftteu (z 2 +glifj^) \cn^rhz^(0 
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Z 2 ^^e/VJ:b-efc6 f 2/ (e 2 + f 2) Ofl&fflttO 2/ (e 2 + f 2) ^ 
0. 0 3 5T«fe^ f2/(e2+f 2) ^O. 0 1# 

0 * b < N i5^L<ttf 2/ ( e 2 + f 2 ) = 0 T'fc £•„ 

^ [3] 4>C5Eu^ifca 2^oV^TI±> a 2 tts 0 . 0 1 < a 2 ;g 0 . 8 £r 

< ftSffifatfSfclK b< teo. o o l JM-t. -«t Y) M'g. b< (10 . o 

(D^T?&5tf5 x b 2^/js$^IE(D^«ri: S £ . ^t 0 -^ (-*fe ^^,^ s 
#MTK:'J>£ < ft ?K afcfetr— *flS££:ft3o b2cof5ffltt N *fif)tfrXliefe 

i^^ur. o<b2^o. 8-efe^ 0 stjtefl:^iajB3feaR«>fla*t«:Srt-cjajB 

LfcE u 2 + <Z>^/l/^~^Mn 2 + ^»jU M n 2 + UTV^Sti©^ 
%^b^.^^M 12 ^M 22 (Dmj^(-^oT^^^^-^»om^^#^ N S^S^ 
T\M 12 iM 22 ^^^^oT^fe^^;f*^^efe^3l6f*^-e] | 5#^^ b 2 <DM 
JM*as^J>ftft3„ *r;ft#;L, &&$&ft<Db 2©M^^i^t 

CTJtf^ftv^ ^fe s Sfefc^fefc^ftfe^gs?©®^^ o. oo2^b 

2^0. 6fl*J;t>0*L<, 0. 0 0 5 ^b2^0. 4 a*5Elz:0f: LV\, ft 

5* [3] t^Mgli, 2#^||t>a^^fc6M 12 ^ff$&£tu Mg iM 12 ©^ 
^/VtlcMtSMg 05 ^/H8fc©giJ 5 c 2/ ( c 2 + d 2 ) # % 0< c 2 / 

(c2 + d2) ^ 0 . 2 S ^fcHO. 3 ^ c 2/ (c 2 + d 2) ^ 0 . 8t?fc5 
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tf*> ft&JU±&&,<Dftftmmi$<Dmfr1b, 0<c2/ (c2+d2) ^ 0. 7tf 

tuffi— [3] ©INMBE u a 2 Mn b 2 M g c 2 M J 2 d 2 M 2 2 0 e 2 Z 2 f 2 Kte^ 
T« N Eu 2+ S Mn 2 \ Mg 2 + te^ 2ffi5n*/^fe^5M 1 2 ^»m$ft, M 22 

x \ m 22 , mmw^(Dm^^^^:ti^^2 , 1, 4cDt><D-efc5^ 

T\ SiiGe ti^C&fc%M 22 (D^sUit$:4k¥^±X» 1 £ @^bfc£ 
(M 1 2 + E u + Mn +Mg) (D^E/Ukk (a2 + b2 + c2 + d2) J3 N 1. 8 ^ 
(a2 + b2+c2 + d2)^2. 2 <D$SH-<?;fc «9 N ;£ b < « 1 . 9gl±2. 
1 ^TT'fe <9 , (a2 + b2+c2 + d2) = 2 § n t & ± <9 0* bV\ X, 
r = ^-^#J<Z>i^-r h(7)^/l-J:b-efcS (e 2 + f 2) fi N 3. 6 ^ (e 2 + f 2) 
^4. 4 0f£ffl-e&tJ N e2 = 4, f 2 = 0 l?fo<5 ;i £ =fc t) bV\ 

*li!flT'ffflt5Mft|j:, ftrlB— ^ [3] fc^£ft5«fc 5 &M 12 IH N M 2 
2 S> Mg| N &t>\ M7C*t* 5 E u iMn ©tc«M^^TIB© (A) 
(B) cD^^^j;0pMbfcM^^B»abT^i-§r.i:^J:»9M 

iRttffiTN WW, ?L#££:?U$, XfiMt&fcm «t t> ^ U 
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mm ufctH-^-^ f u^m<vwmmm^-z\ it 7 5o~i4oo°c x ^^l<« 
9oo~i3o o°c(duj£-z\ — mit^m, — mtj%m, ^.m. 7km, t?v^^ 
m<Dnw-(Dm^^^^wm%r. i o^~2 4=mm, Mm-tz^ ti^x <o & 

X, M 12 $U M 22 M> MgS, Zfct^ ^Tii^^Tc*^^^ IT 

m 12 . m 22 , M gN ttmTumv&mfcVo, Tkmitm, mmm, mmtm., 

M 1 2 <k L T ^ fe> 3x""C V N <5 ftflB B a ^ Ca, S r ^OV>T , ^tl h (DM 1 2 W,it 
&m%M?ifc&]fcM7Firtll-£, BaS»aTll B a O, Ba (OH) 2 - 
8H 2 CK B a C0 3 , B a (N0 3 ) 2> B a S 0 4 , Ba (OCO) 2 • 2H 2 0, 
Ba (OCOCH 3 ) 2 , BaCl,*^ X, Calft^iltft C a O n 
Ca (OH) 2> C a C0 3 , Ca (NO a ) 2 • 4 H 2 0, C a S 0 4 • 2H 2 0, 
Ca (OCO) 2 • H 2 0, Ca (OCOCH 3 ) 2 • H 2 0, CaCl X, 
S rSft^i LXIiv S r O, S r (OH) 2 • 8 H 2 O s S r C0 3s S r (N 
0 3 ) 2N SrS0 4 , Sr (OCO) 2 -H 2 0, Sr (OCOCH 3 ) 2 -0. 5 
H 2 0. S r C 1 jlf^Jlf ^tf&fl/S. 
M 2 2 i: UT^Hf bHTV^ifufBS i N G e HoV^T, -^fr b (DM 2 2 Mfc'a-VB& 

Mtfa&J^MTFirfrH-l, s im^¥ok Ui, Si0 2 , H 4 Si0 4 . Si (oc 

OCH 3 ) A mtK X, Gelft^ait Ge0 2 , Ge (OH) 4% G e (O 
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COCHg) 4N GeCl 4 Wtl^lf&tt5o 

MgW, Mg^b^Sr^^J^M^-f-tL^ MgO N Mg (OH) 2 , 
Mg C0 3 , Mg (OH) 2 -3MgC0 3 -3H 2 0,Mg (NO,) 2 • 6 H 2 0, 
MgS0 4N Mg (OCO) 2 - 2H 2 O n Mg (OCOCH 3 ) 2 • 4H 2 0, M 
g c 1 8 ##-£ft^;Mfetfe,*L5„ 

SrA^W^M^-f-^L^ Eu 2 0 3 , Eu 2 (SOJ 3s Eu 2 (OCO) 6N Eu 
C 1 2 , EuCl 3s Eu (NO a ) 3 ' 6 H 2 O n Mn (N0 3 ) 2 • 6 H 2 O s M 
n0 2 ^ Mn 2 0 3N Mn 3 0 4> MnO, Mn (OH) 2S MnC0 3 ^ Mn (OC 
OCH 3 ) 2 - 2H z O, Mn (OCOCH 3 ) 3 • nH 2 0, M n C 1 2 • 4 H 2 O 

d = ^/ / {2Xsin ( e ) } ■ • ■ (s£ 1 ) 

0 = a r c s i n { A / (2 X d)} • • • (5£ 2 ) 

20 



WO 2005/068584 



PCT/JP2005/000726 



d : mmm (A) 

0 : 7*7 V?fk (° ) 

^ : CuKa©X||tft=l. 5 4 1 8 4A 

4. 1 7 A~3. 9 5A^imi:, (5fc2) J: U IHtfr A (2 0) ©«Sffltt2 1. 
3° —22. 5° £: & 5 o 

ilSiJ^tbfcS^ta!^ ^(D^^ (0 0) J; <9 S^PHIJIft 0 — ^©ffiMPB ( d O ) 

dO=l/ (2Xs in (00)} - • ■ (5£ 3 ) 

S^PlHliift 0 — 9%k9V<D 5*<Dt°- ^ £r^ft»>b P 1 s P2 N P3 S P4 N 
P 5 £ V^fn^tUD*— ^flSffim^S^tftteHSrHfit-R 1 . R2, R3, R4, 
R 5 i:i-5„ 

p l asffi3&*t-5£ftttHR i »n ^©J;5{-^5 0 SPEifrfc 0 — ^ 
[Sffi (dO) 00. 7 2 0f&<PffiraW5rWi-5lHl$rffi£: U #St<Wf 5 ffi 

ffflMStf>ra4fc& > l . 5%it5i^S^ffiRioWM (Ris) jsitmT^ 
ft (Rie) ra (5£D i^^J;M3^5„ 

Rls : 2Xarcs in {X / (2Xd0X0. 720X1. 015)} 
R 1 e : 2 X a r c s i n { X/ ( 2 X d O X 0 . 7 2 0 X 0. 9 8 5)} 

-=efr-e*U- (5£3) &ftA^5 ££*T<D«k 5 fcftSo 
Rls : 2 X a r c s i n {sin (00) / ( 0 . 720X1. 015)} 
Rle:2Xarcsin{sin(0O)/(O<. 720X0. 985)} 

j^Tii»^P2, 3, 4, 5&\#m>ir%ft^m&^mmffit°—?&^(Dmr3 

H^ttO. 6 9 8§, .0. 5 9 2ft, 0. 5 7 2f , 0. 5 0 0f itiU 
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#b^fcX^!l]»J^m^oV^T£2pt 0 -^ P O^PfeP 5*-e© 

!&WFXWt2 [^fe^TV^me r w i n i t e t fiftfe § j^t!l*@T?fc 3„ -tlB 
^giiR 1 ~R 5 fii«k U^fL< W:fll3t©t>i* ^.^^5ffiMHS©«tf:tt— # 1. 
O % t i~ 5 TfB<05i <9 T* 5 „ 

Rl:2Xarcsin{sin (00) / (O. 720X1. 0 1 O)} ~2 X 

arcsin{sin(0O)/(O. 720X0. 990)} 

R2:2Xarcsin{sin(0O)/(O. 698X1. 010)}~2X 

arcs in {sin (9 0) / (0. 698X0. 990)} 

R3 : 2Xarcs in {s in (00) / ( 0 . 592X1. 0 1 0 ) } ~ 2 X 

arcs in {sin (00) / (0. 592X0. 990)} 

R4: 2Xarcsin{sin(0O)/(O. 572X1. 0 1 O ) } ~ 2 X 

a r c s i n { s i n (6 0) / (0. 572X 0,. 990)} 

R5:2Xarcsin{sin(0O)/(O. 500X1. 0 1 0)} ~2 X 

arcsin{sin(0O)/(O. 500X0. 990)} 
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m % ftm-rs ft % sfrfBi^ H H s m & § %m r± £ ft % % © -c « & v > as N 

fl^^iiMBSr^t?^ k&mhfrktZiltZ. kfahB a , Sr N C a N M g J&> b 

*5SPJ^*3v^T, mw,igytmz.y£&mM~t%mi (D^ytmt, ^350-4 

3 O nmO^^^El-^o 0* b< fi$t^ 3 5 0-4 3 0 n mOf&ffl^ ^ & 
Jr— K (LED) *fc«v— if— ^f;*-— K (LD) ^Sr^fS ri^T 1 

GaNlLED^LDlt i©fi©^^t5S i C^LEDf C 

OmACliAflcMU iI#G a N^ttS i C^O 1 O 0 fe&±<D$6ytmg£& 
^Ti-6o G a N^LED^LD^j3V>TI^ A 1 X G a y N^t*6JS> G a N3B#JS X 
*fet± I n x G a Y N^g^jS^^TL-TV>5 fc©3&*#1= LV\ G a N^LED^V^ 

Tte N ft I n x G a Y N383fcJS £r^-f5 <z> dS^&3^9ft^d s #^?Sr(z:9ft <^ 

"C\ Wfc0*L< N GaN^LDm^Tft> I n, x Ga Y NliGaNl®#l 

&\t^XX + Y<Dm-ZM1%0 . 8~1. 2£>flSffltf>jft-e*>5„ G aNILEDtujo 
V^Ts rftb*3teJlJ-Z n^S i % K-^Lfct©^ K^-^y bit©t©« 
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pI©A 1 X G a Y NMs G a Njf, 3; fete I n x G a yNjpft iTT?1?-^ K-f S^fcl 

^ytrnxmumm^w^^ <-tz>^k&x%, m&%b&& z.k&x 

k&X%Z> 0 
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<^J^{£s 2tejj? 1 (Dm%W-t LT©ffi^)tlG a NILD, 3 teSt££3rf- 0 
tiS^^«U^^B«ro< LD 2 i:»2<©3S3fc#: i b^ttW&mte. 

ft&t. U -t*L fe <Dffi PI±%g|*5SI^ OffiO^S^ «fc o Tgtt $ itrT t U 

LD 2 ^f||2<D3§ftf£l irSrSgttU^IBir-t-Swir'^-C.^S,, 

©— asa*K**£ft5©TN *>5mft3toiRj#sri»A.e>tts-„ tot, a*©^ 
oi^OTtt^ts^ ttii^ ^yny» x^>i/« s *°yt'=;^ 

M2(D^^f*©B^^^4 I ^^m$^5##s^f^^2(D^^f*:(7)^i#|go 
^lujtt5^©t©iiJ;btt^ il$t 10-95%, L<|i20~90% 

^sm<o^%mt^ ifo&m&ttPtb (Dwm^ytw- 1 s 35o-430n 

5350-430 nmOfeMtT, IfcBStStlz: X < > 

^mm^^^-r^m^mx, 350-43 onmc^tts^i®^ 
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*38^©3S3fe^it*HSfcS<5V^TttWi~5i: N 0 2ft, H 1 <D^%W (35 
0-4 3 0 nml&ftflO £ % 2 ©38 ft ft: £ £ 5 ^§3t^«(D-^»J fc^rfig 

7 ftff 1 <7>3§ftf£ (3 5 0-4 3 0 nm<£>$S3fc#K 8 ftH 2 ©3§ft{££ LT©f 
bftSS&l <£>3§ft# (3 5 0-4 3 0nm») 7 SbtefrSrV 

@jt£;h/rv^„ — 37\ ffs i ©3£ftf*7 t^v^ b y - 
f 5 N x^f§ i ©s&ftft 7 £ -r y - k 6 ft, *r— 9 -e 

X. ^©36**^1 *3»-^aA/^EB3S*BSW»*l l fts H 3 fc^SftS «fc 5 
(m^-^-To) SrKftTEHU f*^ — * l 2 (D*g|H-tB^1-5®flff ^ ?L6& 

;* 1 2 ©ifctfcK 1 4®rt^*3V^T*H— 3&K«$OfigW3te^#btt5ili: £fc5o 
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(MiA- 1 ) 

Ba (N0 3 ) 2 Ozk?£$U Ca (N0 3 ) 2 • 4 H 2 O <DtK^$U Eu (N0 3 ) 
3 - 6H 2 0(D7^mn, M11 (N0 3 ) 2 - 6H 2 O07|cgi, ^itf^P^^ 
U ^7 (S i 0 2 ) <£)!|M^ (Ba (N0 3 ) 2 . Ca (N0 3 ) 2 ■ 4 H 2 0. Eu 
(NO 3 ) 3 • 6 H 2 CK Mn (N0 3 ) 2 • 6 H 2 0, Si O 2 O^EA-it;^ 0.64: 
0. 96:0. 2:0. 2:1) ^SM^^"C^L, f£M> 4 %(D7K5H 
tifli^^^Ti o 5 o°C-C2B#f^inmi-^-<h^J: "^J&U IM#:B a 0 . 

64 C a 0 . 96 Eu 0 . 2 Mn 0 . 2 S i 0 4 (^ 2 ©^3fef$^ffl -5 L 
fc c G a N^)fe^^t- K©M«0±S*tfc5 4 0 0 nm^<£>^7fe 
#:£JSjj&Lfc£: ^^^^ b^3rM5£Lfc 0 ^- 1 \zl s ^(0^%\f—^(0^ 
W&COVcmHA. - 2 (D%£Jt\l° — ? (D^m* 1 0 0 t Istlk %(D S 

(ttWJA- 1) 

Ba (NO 3 ) 2 <DzKI£$^ Ca (N0 3 ) 2 • 4H 2 0<DtK^ Eu (N0 3 ) 
3 - 6H 2 0©ii»l ^J^^p^Vl/i/IJ # (Si0 2 ) (OMWM (B a (N 
0 3 ) 2 , Ca (N0 3 ) 2 • 4H z O, Eu (N0 3 ) 3 • 6 H 2 O n Si O z (D^;V 
tfc^O. 7 2:1. 0 8:0. 2 : 1 ) Zfttefrmm t LTftfflt5 t 
mMMA-1 ^fiatfWB a 0 . 72 C a L08 Eu 0 . 2 S i 0 4 ^MatL/t 0 
G aN^m^t^4 3 — K©MM^(DiSftT^5 4 0 0 nmT^©f)fe#:^ 
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OfctfcfllA - 2) 

Ba (NO,) 2 ©*»^ Eu (NO,) 6H 2 0<Z)7Km Mn (NO,) 
2 - 6H 2 0(D7K^^ *3«fct*=i D/f^U # (S i0 2 ) <£>IH»% (B a (N 
0 3 ) 2 > Eu (NO,) 3 ■ 6H 2 O n Mn (NO,) 2 • 6H 2 O n S i 0 2 <D^JV 
tb^l. 6:0. 2:0. 2:1) &ft:&^JK8£ t LTftffit 5 £ £ H 
I^ijA- 1 t^LT^ftB a !, 6 E u 0 . 2 Mn 0 . 2 S i 0 4 &^5ttfc 0 G 
a N3R583te^^"K©*^3te«**©^St*"^*>* 4 0 0 nmtrof^M 

(it^A-3) 

Ca (NO,) 2 - 4H 2 O0*ii, Eu (NO,) 3 - 6H 2 OW*fI > M 
n (NO,) 2 - 6H 2 0«i, *5,tt;aB^^!J # (S iO a ) <»WfoWL 
(Ca (NO,) 2 • 4 H 2 0, Eu (NO,) , • 6 H 2 O s Mn (NO,) 2 • 6 
H 2 O s Si0 2 ©^WU. 6:0. 2:0. 2 : 1 ) £rtt&#-J©$C £ ttt 
JEi~5 - »JA- 1 t P«mit»3fe#C a j. 6 E u o. 2 Mn o. 2 

S i 0 4 ^#5tbfc 0 G a N^ft^-r^— K<0iJ&^3te«#© 4 0 

©3Sfttf— ^©St** t@*t§!&^ Rtf*Ni:fi«:*H"o ^Jfe^JA- l ©mj^^*5V^ 
WJA-2) 

Ba (NO,) 2 <DtK$£$U Ca (NO,) ,-4H,0O*»», Eu (NO,) 
3 - 6H z O(D7kWm, Mn (NO,) 2 - 6H 2 0O*^ JJit/nP'f^ 
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V 13 (Si0 2 ) (DWRWL (Ba (NO 3 ) 2 s C a' (NO a ) 2 • 4H 2 O n Eu 
(NO 3 ) 3 ■ 6H 2 O n Mn (NO,) 2 • 6H 2 0, Si O 2 (D^/Uit^ 0 . 8 4 : 
0. 56:0. 3:0. 3 : 1 ) S:it3i^JS« t LTftffitS - t UKlZ, MM 
MA- 1 tmmzXsXmytfcB a 0 . 84 C a o. 56 E u 0 . 3 Mn 0 . 3 S i 0 4 ^i^5t 
Ufc D G a N3R3Bft#V K^#^fc«#<0£ifc£"C*>5 4 0 0 nmtrc^ 

fittSr-S-*^ **O n t^^SI^ 5 9 0-6 2 0 nmrtl^^iV^^f 
(0?I2&#!|A- 3) 

Ba (NO,) Ca (NO s ) ,-4H a OO*Sf«, Eu (NO,) 

3 - 6 H 2 0<D7k?«s Mn (NO,) 2 - 6H 2 0©*m *5 «fc =« P ^ 
y >t7 (S i O z ) (Ommm (Ba (NO 3 ) 2N Ca (NO,) 2 • 4H 2 0, Eu 
(NO,) 3 • 6 H 2 O n Mn (NO,) 2 ■ 6 H 2 0, Si O z (D^/Uik& 0.75: 
0. 5:0. 3:0. 45:1) Ztt^^WM t LTffflt £ - t £A*H^ MM 
0t|A- 1 i:»lTf^B a o. 75 C a 0 . 5 Eu 0 . 3 Mn 0 . 45 S i 0 4 SrS5t 
bfc 0 GaNM^t- K©M«©±«ftfc5 4 0 0 nmtiOf 

^i~o Wl'JL^JSbSftagOJI&flP&E^ Bfc< fcfcs 4 2 0 nmP;TO* 

fe'l4£r#;=U tr— ^fcKr# s 5 9 0 - 6 2 0 nmrtt&SiV^fi^t 
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Ba (NO 3 ) 2 (D7kmW, Ca (NO s ) 2 • 4 H 2 O <7}t1c»u Eu (N0 3 ) 
3 ■ 6H 2 0©7kils Mn (NO 3 ) 2 ■ 6H a O©*^ *3 J; t5 =» n >f £OW 
U # (SiOj) <£>SBS$g$£ (Ba (N0 3 ) 2 . Ca (N0 3 ) 2 • 4 H 2 0. Eu 
(NO 3 ) 3 • 6H 2 O n Mn (N0 3 ) 2 • 6 H s O, Si O^^Jt^ 1.11: 
0. 74:0. 06:0. o' 9 : 1 ) Srtfci&^JDHi* £ tTtfflt S - £ £*0-«U 
»JA- 1 tl^HttTf^B a i. 1 1 C a 0- 74 Eu 0 . 06 Mn 0 , 0 9 S i 0 4 
£rS^Lfc 0 G a N^^^V^-— K©M3fcIi^itS-C'fc5 4 0 0 nmT* 

^<D$?ft N MoitSSMA- 5 ©l&ftffc 1 00 t 

ifclf— ^0»aE^"t"* 6 0 0 nmWM©^ b^lf— ^#©aNMB 

fet£asftv>tf>&fci.5i££:&3 m6o#n<. ^/^^^ 3 ft*:fc o — 

(HJfefllA- 5) 

Ba (N0 3 ) 2 <£>tM£?£ n Ca (N0 3 ) 2 - 4H z O(D*j§^ Eu (N0 3 ) 
3 • 6H 2 0©*i^ Mn (NO 3 ) 2 ■ 6H 2 OO^iS, 38 «fc =* u 
U # (S i 0 2 ) (DMMWl (Ba (N0 3 ) 2 s Ca (N0 3 ) 2 • 4H 2 0. Eu 
(N0 3 ) 3 - 6 H 2 0, Mn (N0 3 ) 2 • 6 H a O. S i O z /Wfcfl* 0.68: 
1. 02:0. 2:0. 1:1) SrtfrS&^JBC* £ VrmmirZ Z. t £Jtff-Hu 0« 
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#ijA- 1 t mm\Z Ltf^B a o. 68 C a x . 02 E u 0 . 2 Mn 0 . 1 S i 0 4 £i«3t 
Lfc 0 G a N^^5fe^V^-- K©*^*ffi«O^SE*"C*>5 4 0 0 nrntiOf 

(ttmmA- 4) 

Ba (NO,) 2 <£zMg^ Ca (NO,) 2 • 4H 2 OOtK^ Eu '(NO,) 
3 - 6H 2 OOTk^ jSi^an-f^/^JJ* (S i0 2 ) ©lit (B a (N 
0 3 ) 2 , Ca (N0 3 ) 2 • 4 H 2 O n Eu (N0 3 ) 3 • 6 H 2 O n Si 0 2 ©^ 
ifctfSO. 7 2:1.0 8:0. 2 : 1 ) Srifci&^JORiS t Ltt^fS £ £ 
»JA- 1 £|ifI*§I^L-T^f£B a 0 . 72 C a li0 ,Eu 0i! S i 0 4 SrSgjt L£:„ 
G a N^|S3te^^"— K©mWO±SfiT"fc5 4 0 0 nmT^CfMt 

^(D^M, (OmM^&, M:±t°— ? (DffimfcttirZ> 6 0 0 n 

(itKMA- 5) 

Ba (NO 8 ) 2 <DtK^, Eu (NO b ) 3 - 6H 2 0©7KMx Mn (NO,) 
2 - 6H 2 OOTRj|^ *3«tt^= B^f^^P # (SiO z ) <DmmWi (Ba (N 
0 3 ) 2 , Eu (NO,) 3 • 6H 2 O n Mn (NO,) 2 ' 6H z O, S i 0 2 (D^;V 
ifctfSl. 7:0. 2:0. 1:1) «r{t»#JDS?ft i: tTflfS £ t 2k ft-^ ^ 
WJA- 1 tUttLTf^B a x . 7 E u 0 . 2 Mn 0 . x S i 0 4 &®!3gl,fco G 
a N^M^t^ KOM*«©±SfT^-5 4 0 0 nmtiW^I 
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OtttfefllA- 6 ) 

Ca (N0 3 ) 2 - 4H a O©**«N E u (NO,) 6H 2 OOtRM, M 
n (NO,) 2 - 6H z O©*m ^i^O^^U^ (S i O 2 ) <Z>«?$ 
(Ca (NO 3 ) 2 -4H 2 0, Eu (NO,) , • 6 H 2 0, Mn (NO,) a ■ 6 
H 2 O s Si0 2 ©^;«l. 7:0. 2:0. 1:1) IrttMHSifCt 
m-t%> ~kSXm-Z, mMMA- 1 ^i^LTf^C a x . 7 E u 0 . 2 Mn o. ! 

s i o 4 &m^^tc 0 g a N^ate^^— KoMMtOi^-CfcS 4 0 

gSt^^-fS 6 0 0 nm-eoMilJOil^ If— ^PO^HMBS:^*-., *i«A- 
-5 o 

(»jA-6) 

Ba (NO,) 2 ^7X«s Ca (NO,) 2 • 4 H 2 O £>7.k?«U Eu (NO,) 
3 - 6H 2 Oc75zk^$U Mn' (NO,) a - 6 H 2 O <£>zM&*£n «t tf=» n -Y ^/W f 
U # (Si0 2 ) (OmMW. (Ba (NO,) 2N Ca (NO,) 2 • 4 H 2 O s Eu 
(NO,) , • 6 H 2 0, Mil (NO,) 2 -6H 2 O s Si 0,0*^)55 0.93: 
0. 62:0. 3:0. 15:1) Srtta^IIi Ltftfflt5iiMtts H 
MIA - 1 £ fRlttt£ fCWB a o. 9 ,C a o. 6 2 E u 0 . ,Mn 0 . 15 S i O 4 £r 
asijg bfc 0 G a N3R38#y-f KO^t^O±t^tfe5 4 0 0 nrnTi 

5 6 0 0 nm-co»fto||^ if— *i¥<0¥WB«ra**t\ M^^+M4t, 
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(WJA-7) 

Ba (NO,) 2 <£>tM§$U Ca (NO,) 2 • 4H 2 0©7Rfi. Zn (NO,) 
2 - 6 H 2 0<E>tM§?£x Eu (NO,) 3 - 6H 2 0©7kM> Mn (NO a ) 2 - 6 
H 2 0O*m fciO^n^^^ (S i 0 2 ) £>ffi#HjK (B a (NO,) 2N 
Ca (NO 3 ) 2 • 4H 2 0, Zn (NO,) 2 • 6H 2 0, Eu (NO,) ,-6H 2 
O.Mn (NO,) 2 -6H 2 0, Si O 2 /WfcflS 1. 133:0. 378:0. 

189:0. 2:0. 1:1) Srffi&^JDiCiK £ LTttltS - £ -l^M^ H*fe0iJ 
A - 1 £|rI$IK: ttf^B a l 133 Ca 0 . 378 Zn 0 . 189 Eu 0 . 2 Mn 0 . t S 

i 0 4 3rM3iLfc 0 G a N^3t^-T^— K©M«©itfT^5 4 0 0 

t)^5 = 
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B a C0 3 , C a CO s , Eu 2 0 3 , MnC0 3 -nH 2 0, Si O 2 (D^E 
1 . 08:0. 72:0. 075:0. 05:l£&6«£5 fcf+* U> ~7 =7 y ? 
LTNH 4 C 1 £#n?LT#— /I/^-C 1 0#^B-^b/c o r (Dm-h^W-itr 

i^STl 2 0 O o C-t?6 0#F^^fv-r5 - b\Z.& VlgftfaB a l 08 C a 0 . 72 E 
u 0 . 15 Mn 0 . 05 S i0 4 £®BtLfc 0 <Z>3£^#:<D X^HIJff Ml£t±S)LT<O0kflr'V 
ffo7t 0 jfe3E«fflrt«)|SIW^|IRII^A 2 0 =0. 0 5° &,Tteft*¥QI&£tl1tC 

= 0.0 5° ^To^ftl¥mi4^*iE$^«^#^t&*Xj|fe|lI*f?B!l3e«:^lfeLfc„ 

*—K-C©Slfe3fe*04ffS:W^o^: 0 HI 7 ^Xg[ll|ffiiJ^**to #6>tt 
^^3fe^tt»*©ttBBII5 6 3StcfB^U^#*»JEbrv^5ii35S*- 3 j; o 

©ffi#^iE«©£ifeS*e*>S 4 0 0 nm"l?r©*3te#:4rfi(i)aUfei:t©l8^^ 
^ h^§rBl8^^bfc D 38 ate*'** >/^Ji-t?l5&^M<^^#Srm«9^< fc#>, 4 

^^fi, ^7fet°-^^^*-4^^bfc 0 

(§»$JA - 9) 

BaC0 3 , CaC0 3 , Eu 2 0 3 ,MnC0 3 -nH 2 0, Si O 2 ©^/Wfci&S 
1. 35:0. 45:0. 075:0. 0 5 : U45i5 ^fhtt Lfc^^fiH 
JSMA-8 JrPIfllteLTgbfeflsB a l 35 Ca 0 . 45 Eu 0 . 15 Mn 0 , 05 S i 0 4 &r 
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(UliA- 10) 

BaCOg, CaCOg, SrC03, E u 2 O 3 , M n C O 3 • n H 2 O , Si 
O 2 (D^e/Uittf 1. 20:0. 4:0. 2:0. 075:0. 0 5 : 1 t ft 3 £ 
5 ^fhiLfc^fl^ffifijA- 8 i: |^«^ Ltf^frB a a . 20 C a 0 . 4 S r o. 2 
Eu 0 . 15 Mn 0 . 05 S i 0 4 Sr#fn 0 ^- 3 X||Ill»J^^:*^-r^*M«i* 
6 (Dm^mtL UTV^S 0 HI 8 teSSSfc;*^ h/K*- 4 M4#44£r £ i: &fc 0 

(^ti^A- 1 1) 

BaCOg, CaCOg, SrCOg, Eu 2 0 3 , MnC0 3 -nH 2 0, SiO 
2 <7)^r/W:b^ l . 08:0. 36:0. 36:0. 075:0. 0 5 : lifti 
j: 5 ^Itibfc^^fi^li^jA- 8 ^Ililil^UTif^ffcB a x . 0 8 C a 0 . 3 a S r 0 . 
36 Eu 0 . 15 Mn 0 . 05 S i 0 4 &#fc 0 aft- 3^x^ln]$)fM^^:^^i-^*M 
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■mmnm 


mm 


21.366 


R1 


29.537 


30.148 


30.061 


78.1 




R2 


30.490 


31.122 


30.864 


100.0 


54.5 


R3 


36.122 


36.878 


36.562 


1 2.2 




R4 


37.432 


38.217 


37.914 


25.6 




R5 


43.071 


43.986 


43.712 


31.8 


3SJ£#iJA-9 




















mmnm 


mm 


21.553 


R1 


29.799 


30.415 


30.227 


73.7 




R2 


30.761 


31.398 


31.085 


100.0 


49.4 


R3 


36.446 


37.209 


36.666 


17.6 




R4 


37.767 


38.560 


38.130 


26.6 




R5 


43.463 


44.387 


43.857 


28.4 


mmm a- io 
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mm 


21.614 
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29.884 


30.502 


30.331 


93.0 




R2 


30.849 


31.488 


31.173 


100.0 


51.3 


R3 


36.551 


37.317 


36.856 


13.2 




R4 


37.877 


38.672 


38.248 


31.7 




R5 


43.590 


44.518 


44.035 


38.4 






















mmnm 


mm 


21.702 


R1 


30.007 


30.628 


30.448 


100.0 




R2 


30.976 


31.618 


31.262 


96.7 


42.7 


R3 


36.512 


37.276 


37.243 


16.3 




R4 


38.035 


38.834 


38.381 


29.4 




R5 


43.775 


44.706 


44.197 


32.2 
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- 4 



mmm 






mm 


(n m) 




X 


y 


mmm 

A- 8 


Bai.o8Cao.72Euo.isMno.o5Si0 4 


0.461 


0 . 4 14 


6 0 5 


1 1 3 


mmm 

A- 9 


Ba-i .35Cao.45Euo.15M n 0 .d5SiO 4 


0.537 


0 . 3 8 9 


6 0 1 


2 5 1 


mmm 

A- 1 0 


Ba-t.2oCao 4 Si"o 2Euo.15Mno.05Si 
0 4 


0.538 


0 . 4 15 


6 0 5 


17 5 


mmm 

A- 1 1 


Ba1.08Cao.36Sro.36Euo.15Mno.05 
SiC-4 


0.541 


0 . 4 2 7 


6 13 


113 



(WJB- 1 ) 

Ba (N0 3 ) z (D^mW., Ca (N0 3 ) 2 • 4H 2 0©7j«v Mg (N0 3 ) 
2 - 6 H 2 0<7}zM«U Eu (NO 3 ) 3 - 6H 2 OcD7K^s Mn (NO,) 2 - 6 
H 2 CKD7M£m, fciVaP^^U # (S i O z ) C7)H^^ (B a (N0 3 ) 2 , 
C a (NO 3 ) 2 • 4 H 2 0, Mg (NO a ) 2 • 6 H 2 O s Eu (N0 3 ) 3 ' 6H 2 
O s Mn (N0 3 ) 2 • 6H 2 O n Si O z (D^r jV\k& 1.133:0. 378:0. 
189:0. 2:0. 1:1) «: 6 U fcflfctL A%(07Km^ 

set 105 o o c-v2mmijumirz>z. tizz t> jfe/£u m^f^B a x . x 

33 C a o. 3 7 8 M.g 0. is 9 E u 0 . 2 Mn 0 . t S i 0 4 (H 2 cD^^f*:^^ V^ 3 i^feftO 
SrKitbfCo G a N^^^V^-— K©MM©±ttT^5 4 0 0 nmt? 

-^©Sft s ftizEcDtb^f^B- 3 (Dm%t°— $ <Dmm& l 0 0 t \^tz.h%(Dm% 

i|f7)S , &#F&^#.'l4£r-%-;t N 7>o, fc°— i7^ft7)S 5 9 0 - 6 2 0 nmrt 

(tb^MB-i) 

Ba (N0 3 ) 2 <D7\<.W0.s Ca (N0 3 ) 2 ■ 4 H 2 0 (DjKMm, Mg (N0 3 ) 
2 - 6H 2 Oc7)7k^$u Eu (N0 3 ) 3 - 6H 2 0O*^ *3 «fc TJ« =i u ^ 
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V # (S i O z ) (Dmmm (B a (N0 3 ) 2n C a (NO 3 ) 2 ■ 4 H 2 0, Mg 
(N0 3 ) 2 '- 6 H 2 O n E u (N0 3 ) 3 • 6 H 2 0, S i 0 2 W^/^J:h^ 1. 2 : 
0. 4:0. 2:0. 2:1) Zfttefrmffll t tt'fitS - t £WM* N H»J 
B - 1 ^lUil^ UTS^B ai.2Cao.4Mgo.2Euo.2S i 0 4 £rM3tbfc 0 
G a N^3fc^t- KO^^:«0 3E^ft^fe6 4 0 0 n mt £ <D^%W-^ 

(tbWJB-2) 

Ba (N0 3 ) 2^7-K^^ Ca < N °3) 2 • 4H 2 OOTk^ts Eu (N0 3 ) 
3 - 6H 2 0<Dzkl«, *5 £X$=i P-T y/l-v-y # (S i0 2 ) (B a (N 

0 3 ) 2 , Ca (N0 3 ) 2 -4H 2 Os Eu (N0 3 ) 3 ' 6 H 2 O, Si O 2 (D^r/U 
Jt^O. 72:1. 08:0. 2:1) Ztt^^WMk UffflfSri^, 
mmmB- l tmm^VXW:^B a 0 . 72 C a li08 Eu 0 . 2 S i 0 4 £r$!;itLfc 0 
G a N^BTfe^V^— K(D^^6fI^(Z)^^ftt?fe5 4 0 0 nmt:©SM^ 

(tbfefijB- 3) 

Ba (N0 3 ) 2 (D7^W., Eu (N0 3 ) 3 - 6H 2 0©7Kftv Mn (N0 3 ) 
2 - 6 H z O (DT^mm, fc'i^^n/f^/l/VP* (SiO a ) ©i« (B a (N 
0 3 ) 2 ^ Eu (N0 3 ) 3 • 6H 2 0, Mn (NO a ) 2 • 6H 2 O n S i O 2 0^/^ 
Jt^l. 6:0. 2:0. 2:1) &{t&^Jj^ t UT^ffli~ 6 - t H 
JE^JB- 1 t^Katf^B a x . 6 Eu 0 . 2 Mn 0 . 2 S i 0 4 4r^5fbfe„ G 
a N«^Vt- K©M)fei^©iS5Tfc5 4 0 0 nmtr©f^^JI 
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(i£WJ B - 4 ) 

Ca (NO 3 ) 2 - 4 H 2 O <7>7R»U Eu (NO,) ,- 6H 8 O<0tM8?Su M 

n (no 3 ) 2 - 6H 2 o©7M8«8U asi^ao^WP* (s iOj) (DmmWi 

(Ca (N0 3 ) 2 -4H 2 O n Eu (NO,) 3 • 6 H 2 O s M n (NO,) 2 • 6 
H 2 0, Si 0 2 O^Mb^ 1. 6:0. 2:0. 2:1) Srtb&^JDKiK i LT{£ 
m-tZZbUH-n. mMMB - l t^StLtf^C a x . 6 Eu 0 . 2 Mn 0 . 2 
S i0 4 £M5£b7c 0 G a N^)t^t- K©M3fef i©^ftt»fe5 4 0 

(JttSfijB - 5) 

Ba (N0 3 ) 2 ©tK^s Mg (N0 3 ) 2 - 6H 2 O<0**$j3u Eu (NO,) 
3 - 6HjOC7k^ Mn (N0 3 ) 2 • 6H 2 0©*f^ *5 J; = n W ^Vl'V' 
U # (S i 0 2 ) (DmmW. (Ba (NO,) 2 s Mg (N0 3 ) 2 -6H 2 0, Eu 
(N0 3 ) 3 • 6H 2 0. Mn (N0 3 ) 2 • 6H 2 0, S i O 2 ©^/Wfcd* 0 . 5 8 
7:1. 173:0. 2:0. 04:1) &tt&&WMk LtttitS^i^ 
^ »JB- 1 £|RHHU:L-C^ft#B a o. „ 7 Mgj, 173 Eu 0 . 2 Mn 0 . 04 S 
i 0 4 5Sr»3tU/to G a N363S3te*M';*— KoM»©±tSt'fe5 4 0 0 

fgfttf-^OM. ffl*f3Sifts RtHMttfBSr^-f-. a&ill'HilfeV^ Ca^Ba 
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mmm b - 2 ) 

Ba (N0 3 ) 2 <D&mm, Ca (NO,) 2 -4H 2 O07«Mg (NO,) 
2 • 6H 2 0©7k$88u Eu (NO 3 ) 3 ■ 6 H z O<E>7M£$£> Mn (N0 3 ) 2 ■ 6 
H 2 0 (D^mm, ^itJtan^^!)^ (S i 0 2 ) OiMI (B a (NO,) 2N 
Ca (NO 3 ) 2 • 4H 2 O n Mg (N0 3 ) 2 • 6 H 2 O n Eu (NO,) 3 - 6H 2 
O, Mn (N0 3 ) 2 • 6 H 2 0, Si Ogtf^/WfctfS 1. 173:0. 391:0. 
196:0. 2:0. 04:1) ^jt^^-WMt U-Ctfflt5-i^«, MM 
MB - 1 i:iiltLtf)feftB a j. 173 C a 0 . 391 Mg 0 . 196 E u 0 . 2 Mn 0 . 04 
S i0 4 £rM3tbfc 0 G a N^Jt^^t- KO^^OiSft-efc5 4 0 
0nm-er(Z)f^Sr®iLfctt©^^^ hA-£Mj£L-fc D HI 9 \Z.*<DZ& 

^fts &ifc<E>ffc(iE0!lB- 7©M$(7)ft^t-^©§itlr 1 0 0 £: L/c3§i^cd, 

f/nt> N ^^^^if(DaS#^Ei-S^^r^P5 S$:bts:&mJzt°—? (DIM 
m\cM-i-% 6 0 0 nm-tr<D^(Df!j^, & h tT— ^ S^^NWSSr^i-., * • 

(tb^MB-6) 

Ba (N0 3 ) 2 ©7K?«, Ca (N0 8 ) 2 -4H 2 0«i, Mg (NO s ) 
2 - 6H 2 0<DtM»> Eu (N0 3 ) 3 - 6H 2 OOTkfI> fcj;(;nn^^» 
3J # (SiOj) <Z)M$e (Ba (N0 3 ) 2 s Ca (NO a ) 2 • 4H 2 0, Mg 
(N0 3 ) 2 • 6 H 2 O n Eu (N0 3 ) 3 -6H 2 0, Si Oj^Wb^ 1.2: 
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0. 4:0. 2:0. 2:1) ^rjt^mW. h. LTt^t5 £ t HifeM 
B - 1 i:^|CtTf3fcfrB a j. 2 C a 0 . 4 Mg 0 . 2 Eu 0 . a S i O 4 ^rM5tLfc 0 
G a N«^t- K©««©±&f T**5 4 0 Onmt^©f)feM 

(hhWJB-7) 

Ba (NO,) 2 <D7kmm, Ca (N0 3 ) 2 - 4H 2 0<D*fts Eu (NO,) 
3 - 6H 2 0O*m fciV^n^^v/p* (SiO z ) ©ISS (B a (N 
O s ) 2N Ca (NO,) 2 • 4 H 2 0, Eu (N0 3 ) 3 • 6 H a O, Si O 2 <D^/U 

72:1. 08:0. 2:1) 5r*t&#.J5§C?j££ ITfffitS^t^ft 
^M^ijB- 1 t[^i(aTf^B a 0 . 72 C a x.osE u 0 . 2 S i 0 4 ^itLfc 0 
G a N^5§^^V^- KC9^^;^©^^S-efe5 4 0 0 nmt^Ml: 

^©.^ft. ft^t 0 -^<Df@;^;ijg> *^t°-^<z?^^^^-i-§ 6 o o n 

(f:b$£#ij B - 8 ) 

Ba (NO s ) 2 OtR^, Mg (N0 3 ) 2 • 6 H 2 O <^7Ki«s Eu (N0 3 ) 
3 - 6H 2 0<7>7k?«u Mn (N0 3 ) 2 - 6 H 2 O (D7KI£$U *5 <fc tJ 5 = n ^Vw>- 
)J # (Si0 2 ) (Ba (N0 3 ) 2 , Mg (N0 3 ) 2 • 6 H 2 O n Eu 

(N0 3 ) 3 • 6 H 2 0. Mn (NO s ) 2 - 6H 2 O m S i O 2 CO^ejU^h^ 0 . 5 8 
7:1. 173:0. 2:0. 04:1) %r-t±j2<%-JWM t ItfitSriM 
?3> MMMB- 1 ^l^glM ITMB a o. 5sr M gl , 173 Eu 0 . 2 Mn 0 . 04 S 
i 0 4 &miML-tc 0 G a N3$3Sft*V tf— KO^ftfS^C^^RT-fc 3 4 0 0 
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T\ Caa*Bafc#LTi6£*##bftV^ N 6 2 0 n 

<5 o 



45 



WO 2005/068584 



PCT/JP2005/000726 



to 





m 
0 


LO 
Csi 

O 


O 
CO 

O 


O 
O 
O 


v B 0 K? , 

M ^ e V ^ n Ti 
•*» g fg ^ ^ a 3 

c ^~ !K U G -> 

uj - » <n s 


0 


O 


O 


i — 

CD 

0 




CD 
O 


O 


O 


0 
0 


S , m 

i& ss - 

1 

1 *~ 

u 


ca 

LO 


cvi 

CM 


O 
1 — 




g+c g 

0 ^ 1 

g as °xt 


T— 


CO 

0 
0 


CM 
O 


CO 
LO 
O 




CM 

0 
cm 


CO 
CO 


O 
O 


CO 

ay 














Kg- 

m 




CO 
C7> 
LO 


CO 


CO 

■St- 


O 

CO 
CO 


Si 


> 


LO 
CO 

0 


o> 

CM 

O 


an 

CNJ 
CM 
O 


C3> 
CM 
O 






CO 

r — 

CO 

0 


CO 

0 


cr> 
O 


LO 
LO 
^t* 
O 


« 

St- 

e 
* 


O 

0 
0 

c 

CO 

o> 

ho 

to 
0" 
OJ 
O 
r- 

GO 


0 
to 

LU 

tS 

0 

0 

o7 
oa 


O 
CO 
0" 
LU 

co 
O. 

CO 

a 

r« 
0 
05 

ca 


O 
CO 

0 
0 
C 

r-- 

CO 
U3 
O 

03 

02 






CM 


CD 




CO 


m 




I 

CQ 


1 


i 

CQ 

U 


1 

CQ 

*S 

JO 
-M 



46 



WO 2005/068584 



PCT/JP2005/000726 



(H«!lB-3) 

BaCO' 3 , C a C O 3 , MgC0 3 , Eu 2 0 3 , MnC0 3 -nH 2 0, SiO 
2 (D^e/l-i:t^ 1. 283:0. 428:0. 09:0. 075:0. 05 :1 b 
ft 5 £ 5 ^f+fiU 77^7iLTNH 4 C 1 %Mx.Xtf— /U*/UX 1 R^ffljg 

AtlX 4%(Dfrm&-£t?g.mtfX%tT 1 2 0 0°CT*6B#^AP^-f-S-^^J: 1?^ 
3fe1$B a a . 2 8 3 C a 0 . 42 8 Mg 0 . 09 Eu 0 . 15 Mn 0 . 0S S i 0 4 SrMii Lfc D r. 

0=0. 0 5 0 fiATl-St^HMI ^fcCuKaO XM^Mfa ^^5775/ ^ 1/ 

v ^ - y ®<z)|^ x j&m 4fr ^ ffl v ^ „ a>of&fsHH/fr # 5 Is] ^ <z>il^41 
v-U =1 1 1 1 ^ ^ffflV^T A 2 0 = 0 . 0 5° J^T<^J^I?l&tt# s f£iIE£ 

m 1 0 ^x^miifS'j^^^^i-o #btbfc^^^ft^ 6 \cmm 

£tLfc 0 G a N^^V^- V(D&m?\- / mi$l<D±$£^:X&Z> 4 0 0 nmT^O 
^Tfef**®!® bfc i h/i/^rUll U£^Lfc 0 

(»|B-4) 

BaC0 3) CaC0 3 , M g C O 3 , E u 2 O 3 , M n C O 3 • n H 2 O , Si 

0 2 (D^rJ^Vcfc 1. 215:0. 405:0. 180:0. 075:0. 05: 

1 £ ft <5 =fc 5 fc:fhALfc£W*^Jfe09B- 3 i:Hil-LtfMB a It 215 C a 
0. 4osMg o. 18 E u 0 . 15 Mn 0 . 05 S i O 4 £r#fc 0 7 ^X^IUlf i'J^m 
^^-r^^Jtt^6 0^#^rvf fcLTV^ 0 Hfl l^Bft*^ WK *-8 
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(HAtMB— 5) 

BaC0 3 , CaC0 3J SrC03, M g C0 3, Eu 2 0 3 , M n C O 3 • n 
H 2 0, Si O 2 <D^E-/l/fcb^ 0. 855:0. 285:0. 57:0. 09:0. 
0 7 5:0. 0 5: 1 t & 3 £ 5 L7tJ^m«$i B - 3 t W\m^ IT ^ 

5fe-f*B a 0 . 855 Ca 0 . 285 S r „. 57 Mg 0 . 09 Eu 0 . 15 Mn 0 . 05 S i 0 4 %#fc 0 

mil \z.%%-^-<? h/i/ N 8 \zm^^ t fefc 0 

(WJB-6) 

B a C O 3 , C a C O 3 , SrC03, MgC03, Eu 2 0 3 , M n C O 3 • n 
H 2 0, SiO 2 ^/«0. 810:0. 27:0. 54:0. 18:0. 0 
7 5:0. 0 5: 1 t ft 3 «t 5 fcfHfc Lfc J^^-^^WlI B - 3 £ UTO- LTf* 
{$B a o. 8 ! C a o. 2 7 S r 0 . 54 M g 0 . i 8 E u 0 . i 5 Mn 0 ; os S i O 4 £r#/c 0 ^ 
- 7 ^X^!HjlfaiI^^:^^i-^*:MttfS*JS6 LtV^?iV\ HI 1 
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mmmB-5 
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mmnm 
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21.834 


R1 


30.191 


30.816 


30.641 


72.8 
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- 8 





#>lLi ^/fta a£ 




^ti ^ Li 

( 11 m ) 


J Lj ^/ Li 1 — / 

@ ££) 

\ I— 1 — >eTN 1— 1 JUL / 


x 1 


•y 


I^C /JUL |/U 

B - 3 


Ba-i.283Cao.428Mgo.o9Euo.i5Mno.o5Si04 


0.510 


0.373 


6 12 


4 3 9 


mmm 

B - 4 


Ba 1 .2i5Cao.405Mgo.i 8 Euo.i5Mno.o5Si04 


0.491 


0.364 


6 2 2 


4 0 4 


mmm 

B - 5 


Bao.855Cao.285Sro.57WIgo.09Euo.15Mno.05 
SiC 4 


0.528 


0.429 


6 2 3 


14 3 


mmm 

B — 6 


Bao.8iCao.27Sro.54Mgo.i8EUo.15Mno.05 
Si0 4 


0.499 


0.421 


6 2 9 


10 0 



mw\ c - 1 ) 

Ba (N0 3 ) 2 ©zM8*9u Mg (N0 3 ) 2 - 6H 2 0©7Km Eu (NO,) 
3 • 6H 2 0©*^Sn Mn (N0 3 ) 2 • 6 H 2 0<£>tK$§$R. *3 <fct*= n ^Vl^V 
U # (S i O z ) C9SK}B?j£ (Ba (N0 3 ) 2N Mg (N0 3 ) 2 • 6 H 2 0. Eu 
(N0 3 ) 3 • 6 H 2 0, Mn (N0 3 ) 2 • 6 H 2 O s Si dgO^/Ht^o. 9 3 
5:0. 935:0. 1:0. 03:1) «r S^Sf "CS^ U ft«68K • 4 % 
OTk*^^tfS*^^?^T 1 0 5 0tt2^IfflJDlt5-H!:± aafcfifcU 
#:B a o. 9 3 5 Mg o. 9 3 5 Eu 0 . iMn 0 . 03S i 0 4 {% 2 ©38ftftlz:JBV^£bte 
ft:) £$£3tbfc 0 G a NJMSft^f:*— K©M«©±^I)5 4 0 0 n 

5tt 0 -^co^S^ ; ^3zl^(D^:b^!lC- 5©3§3fcfc°-^£)3£S£r 1 0 0 <h bfct^C 

^St£fl*6 1 5 — 6 4 5 nm©Iift^©T\ #^^M)fc^t§- 
t^^5 0 4 0 0 nmJie^JtSt^^^e 3 0 n mt?<Dj|&®^-<^ 
<DWfe^J:^fi% ®5fi&ft2 5 4 nm^ 2 8 0 n m S; 3 8 2 n 400nmC 
*3tt5*B*f3ft£a*N -tft-^*^ 208 N 328 s 351, 3 2 
© 2 5 4 nmiig-eO^J: H00 n mftjEOJB&jBT?©**^ 1 . 5ffr£U:3it 
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Ba (NO,) z (D*mm, Mg (NO,) 2 -6H 2 0©*^ Eu (NO,) 
3 • 6H z OCOTkmm, 38 £tfi=*n *>( jf/Uisy * (S iOj) (Dmmm (Ba (N 
0 3 ) 2S Mg (NO 8 ) 2 v 6 H 2 O n Eu (NO,) ,• 6H 2 0, Si 0 2 (D*£;U 
fcbtfSO. 95:0. 95:0. 1:1) %j±&&WM t £ t 

5**609 C- 1 t^lrtTf^B a 0 . 95 Mg 0 . 95 E u 0 . x S i 0 4 £M3tLfc 0 
G a N»383fc*V;*-'- K©«t«(D±jgftT'Jb5 4 0 0 nmTroW* 

(»JC-2) 

Ba (NO,) 2 07K?«, Mg (NO,) 2 - 6H 2 0<^7k^^ s Eu (NO,) 
3 • 6 H z O (Dykmm, Mn (NO,) 2 • 6 H 2 O OQTk^lu *J J: a ^/UiX 
U # (S i 0 2 ) (Ba (NO 3 ) 2N Mg (NO,) 2 • 6 H 2 0, Eu 

(NO a ) 3 • 6H 2 O n Mn (N0 3 ) 2 • 6H 2 0, S i O 2 <^/Wt#$0. 6 2 
3:1. 247:0. 1:0. 03:1) &j±&^WMt UT^ffSii^ 
H\ **«C-liW«|CLT**flEBa 0i ,„M gl . 2 4 7 Eu 0 . x Mn 0 . 03 S 
i 0 4 ^^atLfc 0 G a N^38}fe^T;tf— K©M^©±tf T'&5 4 0 0 

1 5 — 6 4 5 nm©Ii^^©T\ 1&***t£Wfe&yt&3&-rZ>Zk&b>1i*Z> 9 
{\ti&W C - 2 ) 

Ba (NO,) z 07kmm, Mg (NO,) 2 • 6 H 2 Otf>7k?g$fc % Eu (NO,) 
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3 - 6H 2 0(D7kmW, ajf/Ui/V % (S i0 2 ) <DW®M (Ba (N 

0 3 ) 2 , Mg (N0 3 ) 2 • 6 H 2 O n Eu (N0 3 ) 3 ■ 6 H 2 0, Si 0 2 O^ 
fcbi&SO. 633:1. 267:0. 1 : 1 ) &tt$A<^M?$ k \^X&.R-tZ> ^ t £X 

ft-tz. mmmc - 1 tmm^^xm^B a 0 . 6 3 3 Mg 1 . 2 6 7 Eu 0 , 1 sio, 

SrJ43tUfc. G a N*3S3fc^^- K©^3teftJ*O^SEST?*>5 4 0 0 nmf 
(»JC-3) 

Ba (N0 3 ) 2 <D7kBWi, Mg (NO,) 2 - 6H 2 0O*ft N Eu (NO,) 
3 - 6H 2 0(D7kmm, Mn (NO,) 2 - 6H 2 0©7ktS, fcit/an^^ 
y ^7 (S i 0 2 ) (DmmW. (Ba (NO,) 2 , Mg (NO a ) 2 • 6 H 2 O n Eu 
(N0 3 ) 3 • 6 H 2 O s Mn (NO 8 ) 2 ■ 6 H z O, S i O 2 <D^E/\'Vg& 0 . 5 8 
7:1. 173:0. 2:0. 04:1) Srfta^IStfft £ LTf^ffli-^ £ £JEA#- 
f3> HJfi^lC- 1 h Wim^ tt^ftB a o. 5 8 7 Mg !, 173 E u 0 . 2 Mn 0 . 04 S 
i 0 4 ^Mitbfc 0 G a N^SSfe^ K©MMiO±Iftt'fc?.4 0 0 
nm-cr.©tt^**riaijBb^:i:#0»3fc^^^ l^Ufe Lfc 0 Ell 2^038 

h/^^-to is^*^ h/^±xmm^tmcomm : tw^m<fc^ s 4 2 

6 1 5 — 6 4 5 nm©^*firtfe©t?N frtem fc&tft&ft-l- Z btft>frZ> 0 

atmmc- 3) 

Ba (NO a ) 2 tf>7k»£> Mg (NO a ) j-eHjO©**^ Eu (NO,) 
3 - 6H 2 0(Z)7ktfC *iJ:tJt3C>f^>y* (S i0 2 ) (DUmm. (Ba (N 
0 3 ) ^ Mg (NO,) 2 • 6 H 2 0, Eu (NO,) 3 • 6H 2 0, Si O z <D^;V 
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tt/jSO. 6:1. 2:0. 2:1) Srit3i^JS?ft t-UTgffitS - i H 
SfiflJC- 1 't |^«^ ttt^B a o. 6 Mg 2 Eu 0 . 2 S i O 4 Sr^jt L7c 0 G 
a N^^t- 0 0 nm^r<Z)f3feMl 

Ba (NO,) 2 <D7kMWs Eu (NO,) ,■ 6H 2 0<£>7K?#?j£, Mn (NO,) 
2 - 6H 2 OC97K^$u *3«tt/= n-T iTVu^y # (S iO z ) <D^?« (B a (N 
0 3 ) 2N E u (NO 8 ) 3 ■ 6 H a O, Mn (NO,) 2N Si O 2 <E>^e /HfctfS 1 . 
7:0. 2:0. 1:1) Srtta^JDKJfc fc UtftffltS r. t 

1 tim^tt^B a lt 7 E u 0 . 2 Mn 0il Si O 4 £r03tbfc o G a N^B 
*^ t--KOM*««©±ftft^*)5 4 0 0 nm"ei©fJlSMftigLti: 

(tb^JC-5) 

Ba (NO,) 2 (D7K^^s Ca (NO,) 2 - 4H 2 0©7kif s Mg (NO,) 
2 - 6H 2 0^7j<^?Ss Eu (NO,) 6 H 2 0<D?k^m, Mn (NO,) 2 - 6 
H 2 0(Di\<MWL, &&Tfz*n4 p/WV U (S i 0 2 ) (DWfflfc (B a (NO,) 2N 
Ca (NO,) 2 s Mg (NO,) „■ 6H 2 O s Eu (NO 3 ) 3 ■ 6 H 2 O N Mn 
(NO,) 2 - 6H 2 0, S i O 8 O*;Ht^0. 567:0. 567:0. 5 6 6: 
0. 2:0. 1:1) &fk&frmWt t UTfifS £ t MMMC-lk 
mmz.\^X%kytftB a 0 . S67 C a o. 5 6 7 Mg 0 . 5 6 6 E u 0 . 2 Mn 0 , x S i 0 4 £rg^ 
5tbfc 0 GaNlHWt- K©M3fe««®±»Stfife5 4 0 0 nmT'^© 
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Ba (NO,) 2 <D7l<mWi, Mg (NO,) 2 - 6H 2 0©7KtIs Eu (N0 3 ) 
3 ■ 6H 2 OOtK^ Mn (NO 3 ) 2 • 6H 2 0©7Xllffl *3 «fc =* D 4 ¥ >V *y 
V % (S i O z ) (Ommm (Ba (N0 3 ) 2 sMg (N0 3 ) 2 • 6 H 2 0. Eu 
(NO 3 ) 3 ■ 6 H 2 0, Mn (NO,) 2 • 6 H 2 O s Si O 2 <D*£/l'tt& 0.92: 
0. 92:0. 1:0. 0 6:1) ^j±7^^WMt LTffflt5 £ t £Wi> H 
jffi^C- 1 £ IhHSSIC Ltf3teftB a 0 . 92 Mg 0 . 92 E u 0 .. jMno, 06 S i 0 4 £ 
M3tbfc 0 G a N5fc38ft*V*-- K©M)tI^^±ilT^ 5 4 0 0 nmT?r 
<^*;#:&0l&Lfc£#O^*^ hA'&M^bfc, HI 3 fc^O^bfc;*-^ 
g-1 5 9 0 nmto^ (sM^GD ^ ) OSSi 

*B*fr5j&^ 9 0 nm»t*f-^©$f iW5ll f—^i^^fMi: 

fe^*i-#,^J^IlC> x jfi, yftCSr^*t- 0 tT— ^St**S6 1 5 nm— 6 4 5 n 

5 9 0 nm*i©f^t-^ t «\ 3S3te'^^^ 5 9 0 nm*| 

(tbWJC-6) 

Ba (NO 3 ) 2 OtK^^ Mg (NO 3 ) 2 - 6H 2 0O7Rft> Eu (N0 3 ) 

3 - 6H 2 o©7ktfs &£&=*ti'(jr/u*/})# (s i o 2 ) <z>i@5$ss£ (B a (N 

0 3 ) 2 s Mg (N0 3 ) 2 • 6H 2 O v Eu (N0 3 ) 3 ■ 6H 2 0, S i O Z (D^;U 
ttU&SO. 9 5:0. 9 5:0. 1:1) Srtt^MSi tTtifS ^ t^fis 
HJfc^jC- 1 il^itUtfife^Of^B a 0 . 95 Mg 0 . 95 Eu 0 . X S i 0 4 
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£i!l3iLfc 0 G a N^jfe^t- K©M«©±-Mtfc5 4 0 0 nmT 
t-^Otf 5 9 0 n m*i©i^ f^-^ ©Rf i ti^lgs 

(tbWilc - 7) 

Ba (N0 3 ) ' 2 <V7kmm, Ca (NO,) 2 -4H 2 0©*^ Mg (NO,) 

2 - 6H 2 0©7Kf~l> Eu (NO 3 ) 6H 2 0©tK^ *3 «t tfa o ^ 

1J # (SiOj £>!BSI& (B a (N0 8 ) z , C a (NO,) 2 ■ 4H 2 0, M g 
(NO a ) a ■ 6 H a O N Eu (NO,) 3 • 6 H 2 0, Si O 2 <Z>*/Wttf* 1 . 2 : 
0. 2:0. 4:0. 2:1) SrttH^JDRi* <b LT^ffitS £ £ .gWi, g£ifc0!l 
C-l iPitt-CW$B aL2Cao.3Mgo.4Euo.2S i 0 4 ^rM5tbfc 0 
G a N56383fe^V;*— KO»fi©itftT*fe5 4 0" 0 nmT^©f^5: 

fc*0»3ft^ 590 nrnmn<Dm*:t°~-? <D$i^: tmm&m, v—*m<D*i&.m* 

(Hife^l c - 5 ) 

Ba (N0 3 ) a <Z>7M&*0U Mg (N0 3 ) 2 - 6H 2 0©tRM> Eu (NO,) 

3 - 6H 2 0©7KtSs Mn (N0 3 ) 2 - 6H 2 0<D7k^$U *5 <fc t*=» P J ff/Vi/ 
V $ (S i 0 2 ) (Dmmm (Ba (NO,) 2 > Mg (N0 3 ) 2 • 6 H 2 O n Eu 

(NO 3 ) , ■ 6 H 2 O s Mn (NO,) 2 • 6 H 2 O s Si O 2 O^E-/W*;tfS 0.82: 
0. 82:0. 3:0. 06:1) ^jt^^WMt LTtfflt 5 - t H 
liC- 1 iHifcLT^B a 0. 82 Mg 0 . 8 2 Eu 0 . ,Mn 0 . 06 S i O 4 & 
i^5tbfc 0 G a N^^^^t- K©M)fcf^©±M-eS)5 4 0 0 nmtr 
Lfc£#03&ft*-'<* h/L-Srl'I^b/to *-l 0 
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ffiCD^iWM-: &&Mffl<Dxi&, yfllSr^*t"p ^— ^S£**S6 1 5 — 6 4 5 nm£) 
(J£«<|C - 8) 

Ba (NO 3 ) a tf>7Mg»U Mg (N0 3 ) a ■ 6 H 2 0©7k^$, Eu (NO,) 

3 - 6H 2 o©7^t, 3s £0*= P-r y;i>iy}) iJ (S i O a ) <OW&WL (B a (N 

0 3 ) 2S Mg (NO,) 2 ' 6H 2 O s Eu (NO,) 3 • 6H 2 0. S i O 2 <D*tsU 
fcb^O . 85:0. 85:0. 3:1) Srtt&^JJKtt LTftltS ^ N 
H«!lC- 1 tHi^tTf^B a 0 . 8S Mg 0 . 85 E u 0 . 3 S i O 4 2r»l3t bfc„ 
G a N^Tfe^V^— KO*^««©±»*^*)5 4 0 0 nmt^wM^: 

5 9 0 nm»t^k-^«t|i» eW#<Z>*NMBN 
(Jttk^l C - 9 ) 

Ba (NO,) 2 <£>7j<^$U Ca (NO,) 2 - 4H 2 0©*m Mg (NO,) 
2 • 6H 2 OOtK^?Ss Eu (NO,) ,• 6H 2 0(D*^ Mn (NO,) 2 -6 
H 2 0<£>7K?&^ *3<f0«3 n-T ^/l/V!J * (S i0 2 ) (E>«BS$ftjfc (B a (NO,) 2S 
Ca (NO,) 2 , Mg (NO,) 2 • 6 H 2 O s Eu (NO,) , • 6 H 2 0, Mn 
(NO,) 2 • 6 H 2 0, Si OtO'&A'fcifi 0. 88:0. 44:0. 44:0. 
2:0. 04:1) *rft32^JDK» t bTtt^"t" 5 i £: C - 1 t Wl 

mfr^XmytfcB a 0 , 88 C a 0 . 44 Mg o. 44 E u 0 . 2 Mn 0 . 04 S i 0 4 £®J5tL 
fc. G a N^^^^V^—- K©M3fe«©±^It*fc5 4 0 0 nmT^i^ 

58 



WO 2005/068584 



PCT/JP2005/000726 



(JfclfcMC- 10) 

Ba (NO s ) 2 <D7kmWi, Ca (N0 3 ) 2 • 4 H 2 O (D7^mW, M g (N0 3 ) 
2 - 6H 2 0<D7kmm, Eu (N0 3 ) 3 - 6 H 2 C>(D7.k?£$U Mn (N0 3 ) 2 - 6 

h 2 o(^7K^^ n *s j;tK=^ o-r yyi'-^y # (s io 2 )«isi(Ba (no 3 ) 2s 

C a (N0 3 ) 2S Mg (N0 3 ) 2 • 6 H 2 CX E u (N0 3 ) 3 • 6H 2 O s Mn 
(N0 3 ) 2 - 6H 2 O s Si O 2 (DzEr/U$fc& 1. 144:0. 216:0. 48: 
0. 01:0. 15:1) &j±&&JWMk UTtit5^iMi s MMM C - 
1 tmm\Z IsXteQ^Jt^^JtW-B a 1-144 C a 0 . 216 Mg 0 .4 8 Eu 0 . 01 Mn 0 . 
15 S i 0 4 £M5t Lfc, G a K©»ti©iMTfc5 4 

0 0 nmt^©t«MU^OM^ WV&M5£L/d 0 :S- 1 0 
^jt^Wb°-^^^*t^*f^, 5 9 0 nm*i©fjck- <?>« £ *g*t$l 
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So 

ft*3 N 2004^ ij^i6 Hf+ft-ettifi^^p^^WFfflJB mm 

2004-9768), 2 0 0 4^1^16 0 ft-tf-CfcBJK £ tlfc 0 *#fFffiH ('# 
12 0 0 4-9 7 6 9), 2 0 0 4^1^160 ft T ffi H £ 0 ^#fFI±JH 
mm 2 0 0 4- 9 7 7 OH-S^V^fe^ s-t^fttf* £ «t l)gffl$tl5 D 

< 0n_Lof urn wtgtt > 
#38 k =t n «\ pra«**c3S3te <£> ate as t la^^-c^ m^myt-r 
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m ^ (D m m 

l. TIB— ffit& [l] ~ [4] ov^H^ioo^M^^i-^^^^g 

Eu a0 Mn b0 M 10 c0 M 20 d0 M 30 O e0 Z° f0 • ■ -[1] 

(tl, M 10 tt, 2tf©SSf?fcoT % Ba, Ca, S r ^ b5Sf5tb 
<H1 @©5c*^ 8 5 m o 1 ira ^ s B a t C a O^ff ^^J-i"^ C 
a^fij^ (^/Wfc) 1K±0. 9KTt*fe5o M 20 (i, l|Hk 3« N 5tt 

<05G*<0t$a*fe»rf;h/54>&< £ t> l U M 30 te, S i^itFGe 

£r^ff-t?9 Omo 1 %et_t-g"tp 4tfC97n*i¥**U, Z°« N - 1 Iffi, -2{ffi(D 

00 l^aO^O. 6 s b 0ti0<b 0^0. 7 S cO, dOliOSdO/ (c 
0 + dO) ^0. 2, aO, bO, cO, dOlil. 8 ^ (aO + bO + cO + 
dO) ^ 2 . 2, eO, fOttO^f 0/ (eO+fO) ^ 0 . 0 3 5 , 33 £ 15 
3. 6 ^ (eO+fO) ^4. 4Sr»J£i-S*C*T?fcSo) 

Eu tlX Mn bl Mg 01 M 11 dl M ai 0. 1 Z 1 tl - - -[2] 

OfS.U M 11 ^ Hffi<D7clt> E u, Mn, Mg 2#6<D7c5!t, 3 -fiffi^TnS^ 

5«£-aS8 Omo 1 %£JLL-C*>tK Ba, Ca, S r O^S^ft5SiJ^4 0 
mo 1 %£LL-Cfc *K B a i: C a O^H^tSC a (^/Wfc) 3*0. 2 

J^_hO. 9^Ttfe5o M 21 te, S i fei^G e SrM^? 9 0 m o 1 %£l±^tf 
4{ffi<^7clftl¥£^U ZMt -l{ffi> - 2{ffi<£>7uit, H. N^&45#i>fei 
fc£*b5£J>&< £ t alftO. OOl^aUO. 8, bltt 

0<bU0. 8, c 1 , dlttO<cl/ (cl + dl) ^0. 2 N al, b 
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1 , c 1 , dlttl. 8 S (al+bl + cl+.dl) ^ 2 . 2, el, f Hi 
O^f l/'(el+fl) ^ 0 . 0 3 5 s *3 <fc 3 . 6 ^ (el + fl) ^ 4 . 

Eu a2 Mn b2 Mg c2 M 12 d2 M 22 O e2 Z 2 f2 ■ ■ -[3] 

(|IL, M 12 f*. li©^ Eu, Mn, Mg^i< 2iOS*s 3flfi<£>5c^ 
5ffi<B5G*<Pi¥a»&»f£;ft/5^J& < k t> 1 §©5n^-Cfco-£\ 2 fiE<D7u*^ £ &> 
5M^8 0mo Ba, Ca, S r (D-^ff^ £ 5 4 0 

m o 1 V „ B a i: C a <£>^ff S C a (DfiJ^ (^E-/Wfc) tf* 0 . 2 

*W-e&5o M 22 f*. S i*5«t0Ge%^-C9Omo 1 %£sir^tf 4 «<Z)7nlS 
Z 2 {3\ -2«©5n*s H s Na>bft£l$a>b®tffr5*l>& 

< £ l5»<E>5c3S-Cfc5„ a2»0. 0 0 0 3^a2^0. 8. b2|i0<b2 
^ 0 . 8s c2, d2{-±0<c2/ (c2 + d2) ^0. 2. SifcteO. 3 ^ c 
2/ (c2 + d2) ^ 0 . 8 N a 2 , b 2 , c 2 , d2ttl. 8 ^ (a2 + b2 
+ c2 + d2)^2. 2, e 2, f 2|i0^ f 2/ (e 2+ f 2) ^ 0. 035, 
$5 £ 3 . 6 ^ (e2+f 2) ^4. 4^t5ftfc5j 

MfiU M 10 ^, 2|i©7nitfcoT^ Ba, Ca, S r ^ b % 6>3S«!*L 
54>&< £ % l®<7)7n*^: 8 5 mo 1 %J£A_Jr£3K B a t C a (7)^fHc*f-r 5 C 
a(Z) fij^ (jg./Hfc) tf$ 0 . 2J^_tO. 8£*T"Cfc3o M 20 (±, 1 fffi. 3 {ffi s 5 0 

fc5„ aOttO. 0 2 < a 0 ^ 0 . 5, b0ft0<b0^0. 7, c 0 N dOft 
0^d0/ (cO+dO) ^ 0 . 1. aO, bO, cO, dOfil. 9 ^ ( a 0 
+ bO + cO+dO) ^ 2 . I, eO, f OttO^f 0/ (eO+fO) ^ 0 . 
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0 1.*3j:t^3. 8g(e0+f0)g4. 2 &m%:~tZ>mX*$>% 0 ) 

3. mm— ^ [2] <D{k¥m&&^z&Mift&&'fz>zk&ft&k't 

«IU M 11 ^ im<D5t^, Eu, Mn, Mg£r|5&< 2{ffi<Z>7C*. 3{ffi(D7clSt N 
5jffi(D5Ti*CO^^b@^^5 / >^< fc t li©7C*TfcoT s Ba, Ca, Sr 
J&>bft3»2&>e>3Bfcf*lS4>ft< £ l3t<D7n*£r 8 5mo 1 %&Jr£3^ Bai 
C a (D-^ltfc^i-^ C a (Om& (^/Wfc) # s 0. 2i^_h0. 8£*TT?*>5o M 21 
^SiW), Zf± N -105, -2«cDtc*. H, Ni^^Sffif^&Sll^S^ 
ft< £ 15H<£>5n*T?£>3o alttO. 0 1<algO. 5, blliO<bl| 
0. 7 N c 1 , dlttO^dl/ (cl+dl) g 0 . 2 , a 1 , b 1 , c 1 , 
dliil. 9g(al + bl + cl + dl) g2. 1. el, f KiOgf 1/ 

(el + fl) gO. 01, *3<i:-C^3 . 8 g (el+fl) g4. 2 

4. mib— jftsS [3] <©^*a^^Wi-S3j§*i*esr^i-s::i:SrW»i:-r 

(tt, M 12 fi, lfiffi^Tn*, Eu, Mn, Mg£r|^< 2#<£>^*, 3{ffi<D7G*, 

5U^8 0mo l%ei±"efc!3, Ba, Ca, S r ©Wi&fc5SI^4 O 
m o 1 %£k±-T*h 9 , BatCa (D&fr),Z.j#ir% C a <D#J-£ (^-/Wt) ^ 0 . 2 
*?K*C&So M 22 tt, S i *5«fctfGe3r-£tt"T?9 Omo 1 %£tJr&tf 4 {^CD^m 

i: % l®C95TG*^fc§ 0 a2tt0. 0 1<a2g0. 5 S b2tt0<b2^0. 
8 N c2, d2ttO<c2/ (c2 + d2) ^0. 2, * 0 . 3^c2/(c 
2 + d 2 ) ^0. 7. a 2 , b 2 , c2, d2»l. 9 g (a2 + b2+c2 + 
d 2) g 2 . 1 , e 2 , f 2S0^f 2/ (e 2+f 2) ^0. 01, £5 £T^3 . 
8 g (e2+f 2) g 4. 2«r^J£i-«|S[-C&5 0 ) 
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CuKa<DX^^^^V^fcX#IUiffa!l^^*5V^TlHlJff^ (2 0) 2 1. 3 0- 

22. 5 0° (omm (RO) tiiJr tr— ^aMRaiSfru ^»Hl^t 0 — ^ 3r2£apm 
$(ft: 0 — ^ (PO) i: PO©7'7$/^ (0 s) J;i9f^tl55oO|I|^© 
^SfSH^Rl^ R2 N R3 S R4 N R5iLfct#, b ©flEfflrt fcHI^r t° 

TcfcbHfrfB^tgft^^ 6^J^_b<7)Il]J>f t° 

&<£r*ru ^offeo mi/ft 0 — ^»[Rijfft 0 -^^$tb-e9%j^_h^fc?) 0 

Rl:2Xarcs in { s in (00) / (0. 720X1. 0 1 5)) ~2X 
arcsin{sin (0 0) / (0. 720X0. 985)} 
R2:2Xarcsin {sin (6 0) / (0. 698X1. 0 1 5)} ~2 X 
arcsin{sin (0 0) / (0. 698X0. 985)} 
R3:2Xarcsin{sin(0O)/(O. 592X1. 015)}~2X 
arcsin{sin (8 0) / (0. 592X0. 985)} 
R4:2Xarcsin{sin(0O)/(O. 572X1. 0 1 5)} ~2 X 
arcs in {sin (0 0) / ( 0 . 572X0. 985)} 
R5:2Xarcsin{sin(0O)/(O. 500X1. 0 1 5) } ~ 2 X 
arcsin{sin(0O)/(O. 500X0. 985)} 

6 . m^(Dmmm 1 4 m^^-rti^ 1 ^ia*<z>m^{£-?fco-c s 
cuKa<Dxmu&m^itxmmffiMfe\z3s^xm$rft (20) 21. 3 0 ~ 
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22. 5o° (omm (ro) Kmffit°-?$mmi5ti, ^<D\mtfTt°-?$:mmm 

ffi^—t (PO) t U POOyyy^ (9 s) J; t)*^Jh/5 5oO|H^© 
ftgtl^RK R2, R3. R4, R5iLfct§, r b ©<fiSF*3»C|H*f t° 
— ^J3*4>fc< i: & 1 £ i 0 fcfclH 1 6*I^_h^lElJfft 0 — ? 

Rl:2Xarcsin {sin (6 0) / (0. 720X1. 0 1 0) } ~ 2 X 
arcsin {sin (AO) / (0. 720X0. 990)} 
R2:2Xarcsin {sin (6 0) / (0. 698X1. 0 1 0) } ~ 2 X 
arcsin {sin (9 0) / (0. 698X0. 990)} 
R3:2XarGsin{sin(0O)/(O. 592X1. 010)}~2X 
arcsin {sin (6 0) / (0. 592X0. 990)} 
R4:2Xarcsin{sin(0O)/(O. 572X1. 0 1 0) } ~ 2 X 
arcsin {sin (0 0) / (0. 572X0. 990)} 
R5:2Xarcsin{sin(0O)/(O. 500X1. 010)}~2X 
arcsin {sin (00) / (0 . 500X0. 990)} 

7. Ba, Sr. C a „ M g fi> b & £>jgk£n<54>& < £ t> 1 ^H^TE 

C uKaOX^M^^V^fcXMUJJlrM^^^V^TIlliff^ (2 0 ) 2 1. 3 0 — 

22. 50° v>mm (ro) pijffif-^^iFtu ^(D^m^—p^mmtft 

t:°— ^ (PO) £: POO^y^ (0 s) .fcfl^jtoJxS 5o©HI^(D^ 
^ISISSrRls R2, R3, R4 S R5£Lfc£#, £ fi tb ©tSfflft^HIiFf 
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Rl:2Xarcsin{sin(60)/(0. 720X1. 0 1 0) } ~ 2 X 
arcsin {sin (0 0) / (0. 720X0. 990)} 
R2:2Xarcs in {s in (00) / (0. 698X1. 010)} ~ 2 X 
arcsin {sin (fl 6) / (0. 698X0. 990)} 
R3:2Xarcsin{sin(0O)/(O. 592X1. 0 1 0)} ~2X 
arcsin {sin (60) / ( 0. 592X0. 990)} 
R4:2Xarcsin{sin(0O)/(O. 572X1. 0 1 0)} ~2 X 
arcs in- {sin (00) / ( 0 . 572X0. 990)} 
R5:2Xarcs in {sin (00) / ( 0 . 500X1. 0 1 0) } ~ 2 X 
arcsin {sin (00) / (0. 500X0. 990)} 

8. 3 5 0-4 3 0 nmO**»4t5»l ©»*ftfc> 1 ©35ft 

tea* ©ft©j$#t&£ «fc o x^rmft ^^^-r s n 2 ©^ft#; t ^-rsisftsg 

*3V^T, |&2©35ftfltf^ S&3ftO«BB|gl3S'-^7^©V^tL^13®fc|B«t©^ 

9 . mi ©35ftftos^—iF— KXf»ft^V^-- KT^5i^ £ 

11. w*<D$'£fflm8ii*^fim9^^fa*©^ft^e^^i-§wft*^: 

Bo 
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